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 J^STRACT
 
This study analyzes the credit scoring and risk-baised
 
lending programs for credit cards at XYZ Credit Union
 
(XYZ). Over the past several years/ loan defaults as a
 
percentage of average loans outstanding have increased.
 
Contributing significantly to the increase were charged^off
 
credit card balances. /
 
Components of the study include a problem statement,
 
research objectives, a literature rdview, XYZ credit
 
scoring and risk-based lending practices, research
 
methodology, findings and conclusions, and recommendations.
 
Turabian style format was used.
 
The research hypothesis was that the Fair, Isaac risk
 
score and custom scorecard are good predictors of loan
 
default. The nulT hypothesis was the risk score and
 
scorecard has no significant association with loan default.
 
Research findings rejected the null hypothesis and
 
supported the hypothesis. The strongest predictor of loan
 
default is the Fair, Isaac risk score.
 
Another objective of the study was to determine the Z
 
score (probability of default) discriminant function for
 
XYZ credit card loans. Of the three discriminant functions
 
identified, the discriminant function with the Fair, Isaac
 
/ ' - iii' ■ ' 
risk score as the only independent variable was the 
function with the highest SuceeSs rate in predicting 
default. Its success rate was 72 percent. The discriminant 
function is: ,'V" '.' ■ 
Z = -10.735 + 0.016 (Fair, Isaac risk score)
 
Negative Z scores indicate the probability of default is
 
greater than 50-50. Positive Z scores indicates the
 
probability of default is less than 50-50.
 
Recommendations are:
 
1. Replace the custom scorecard with a generic credit bureau
 
bankruptcy predictor model.
 
2. Modify the credit card tiered pricing structure (refer to 
table 12). .i/,, ■ 
3. Offer promotional teaser rates only to applicants who
 
qualify at tier 1 or for the Gold program.
 
4. Develop risk-based lending policies.
 
5. Produce credit card risk-based lending management
 
tracking reports.
 
6. Set up interest income accounts on the general ledger for
 
each tier by loan type.
 
7. Implement a loan "test shopper" program.
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 Chapber One
 
PROBLEM STATEMEIJT
 
Loan defaults as a percentage of average loans
 
outstanding have increased over the past several years.
 
Annual net charge-off ratios for 1996 through 1998 were
 
1.13 percent, 1.29 percent and 1.38 percent respectively,
 
contributing significantly to the increase were charged—off
 
credit card balances (refer to table 1).
 
^ ^ ^ ^ rrr-i ^ v
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Credit Card Portfolio Comparisons
 
1998
 
(Percent)
 
(a) (a)
 
California National
Description XYZ
 
Percent of Average Annual
 
Balances
 
9.73 9.10 7,90
Credit Card $ to Total
 
Loan,$
 
Credit Card ;$ tQ^ Total , 7-75
 
Asset V ■ 
Gross Charge-Off Ratios
 
Credit Card Portfolio
 5.50: 3.30 2.30
 
1.06
other Loan Portfolio
 
0.67
1.49 0.80
Total Loan Portfolio
 
Bankruptcies
 
percent of Credit Card $ 66.64
 
Charge-off Amounts ,
 
{a) Source:'1998 Operating Ratios and
 
Published by Economics, and Statistics
 
Department
 
At Credit Union National Association
 
During 1998, XYZ credit card portfolio average
 
balances were.$23,765 million> representing 9.73 percent of
 
the total average loan portfolio. This is slightly above
 
the percent held by other credit unions in California and
 
almost 2 percent higher than the national average.
 
The overall loan portfolio gross charge-off ratio
 
(excludes recoveries) for 1998 was 1.49 percent. This is
 
more than double the national average and almost 70 basis
 
points higher than the California average. Comparing loan
 
charge-off ratios for other loans to credit cards loans
 
illustrate credit cards are a major problem. XYZ gross
 
charge-off ratios for other loans were 1.06 percent
 
compared with 5.50 percent for credit cards. The XYZ credit
 
card charge-off ratio is significantly higher than industry
 
averages. Bankruptcies represented 67 percent of the'XYZ
 
credit card Charge-off amounts.
 
Research questions are:
 
1. 	 Do current underwriting practices require
 
revision?
 
2. 	 Are risk-based lending tier structures for credit:
 
cards set at appropriate ievels?
 
RESEARCH OBJECTIVES
 
1. Analyze XYZ credit scoring and risk-based lending
 
policies and practices and make recGiranendations for
 
improvement.
 
2.	Hypothesis (1): Fair^ Isaac risk score is a good
 
predictor of loan default.
 
Null hypothesis (1): There is no significant association
 
between Fair, Isaac risk score and loan default.
 
Hypothesis.(2): Custom scorecard is a good predictor of
 
loan default.
 
Null hypothesis (2): There is no significant association
 
between custom scorecard and loan default.
 
3. Determine the Z score (probability of default)
 
discriminant function for XYZ credit card loans using
 
multiple discriminant analysis. Calculate success rate of
 
discriminant function in predicting loan default.
 
LITERATURE REVTEW
 
Advances in technology have increased the use of
 
credit scoring and risk-based lending systems. Availability
 
of useful credit information about individuals is
 
increasing. Information now exists in databases that can be
 
accessed easily, and those databases are beginning to be
 
linked. This information flow, along with increased
 
software capabilities, has resulted in greater use of
 
automated lending systems. This review will discuss credit
 
scoring and risk-based lending systems in the credit union
 
industry. The analysis will define the purpose of each
 
system, identify advantages and disadvantages, and
 
highlight legal compliance issues.
 
Credit Scoring'
 
Credit scoring is a statistical formula, or algorithm,
 
used to predict the future credit behavior of an
 
individual. In 1956, the Fair, Isaac Company developed
 
mathematical models to predict the credit worthiness of an
 
applicant based on credit bureau information (Kettlehake &
 
Falk, 1998). Over the last four decades, scoring has become
 
widely accepted by lenders as a reliable tool to assist
 
with credit decision-making. According to Credit Union
 
Magazine's 1997 Bankruptcy Survey Report, about one in five
 
credit unions' use crddit-scoring systems. This is nearly •
 
double the number that used credit scbring in 1992 
{'Peterson,." 1998J' ■ ■ ■ - Vv 
Credit scoring looks at various factors from an
 
individual's past to predict future credit performance-

Unfortunately, past performance is not always a solid,
 
indicator of the future. Individuals with excellent payment
 
histories may no longer be able to make future payments due
 
to life events such as divorce or health problems. SMR
 
Research Corporation studies on bankruptcy filings since
 
1989 indicate divorce and lack of health insurance strongly
 
correlate with bankruptcy rates. Standard economic
 
indicators (unemployment, lack of economic growth, and ,
 
national or local debt-to-income ratios) correlate only
 
weakly with bankruptcy rates (Feldstein, 1998). Even though
 
credit scoring has shortcomings, it is still a valuable
 
evaluation tool.
 
Credit-scoring systems use mathematical formulas, also
 
called scorecards, to assign points to different cpmponents
 
of an individual's credit application information and
 
credit bureau report (Peterson, 1998). The score represents
 
al^snapshot" photo of an individual's credit history at
 
that point in time (Kettlehake & Falk, 1998). It assists
 
loan officers in deciding whether to approve, deny, qr
 
further review the application. The range of scores and
 
approval or denial parameters are unique to each financial
 
institution. How much risk the institution is willing to
 
accept is a major factor in determining acceptance and
 
denial parameters (Peterson, 1998).
 
Three basic scoring models exist in the marketplace
 
today:
 
1. Generic Credit Bureau Report - Risk Predictor Model
 
2. Generic Credit Bureau Report - Bankruptcy Predictor Model
 
3. Custom Scoring Model
 
Fair, Isaac has developed three separate generic
 
scoring risk predictor models. Empirica is used by Trans
 
Union, Experian/Fair, Isaac is used by Experian, and Beacon
 
is used by Equifax. Generic scorecards work best with
 
institutions that have a diverse and constantly changing
 
field of membership or customer base. Common
 
characteristics of the Fair, Isaac risk scoring models are
 
(Kettlehake & Falk, 1998):
 
1. They are designed to predict risk of delinquency up to 24
 
months into the future, and are tailored more toward
 
predicting delinquency than bankruptcy.
 
2. They will return a numeric point score ranging anywhere
 
from 350 to 900.
 
3. The higher the score, the lower the likelihood of
 
delinquency pn future loans.
 
4. Only credit information received from credit bureaus is
 
used in the calculation of the score. Other application
 
information such as years at address and years at
 
employment do not play a part in the Fair, Isaac generic
 
scoring models. ' \
 
5. Credit scoring models are studied and totally rewritten,
 
or redeveloped, every 18 to 24 months by Fair, Isaac and
 
;the credit bureaus. The process uses over one million new
 
and historical credit files from each Credit bureau to
 
assist Fair, Isaac in proving the continued accuracy, or
 
validity, of the models.
 
Generic Bankruptcy Predictor Models were developed by
 
Managemeht Decision Systems (MDS) in 1986. Experian
 
subsequently purchased MDS. The three generic MDS systems
 
used are Delphi by Trans Union, Experian/MDS by Experian,
 
and Enhanced Delinquency Alert System by Equifax. Common
 
characteristics of these bankruptcy models are (Kettlehake
 
& Falk, 1998):
 
1. They are designed to predict the risk of bankruptcy up to
 
12 months in the future, and are not specifically
 
intended to predict delinquency.
 
2. They will return a numeric score ranging from between -50
 
to 1,300, depending on the credit bureau generic model
 
used.
 
4. The lower the score, the lower the risk of bankruptcy on
 
future loans.
 
5. Application information such as age, sex, etc. is not
 
used in the score.
 
6. They are re-evaluated and redeveloped every two to four
 
years. In the most recent redevelopment, Experian/MDS
 
used more than two million recent and archived credit
 
files from each credit bureau to assist in the validation
 
of the models.
 
Custom credit scoring models use a financial
 
institution's own information in the development of the
 
scorecards. They perform best for a stable field of
 
membership or customer base. According to Kettlehake & Falk
 
(1998), common characteristics of these models are:
 
1. They incur high costs to develop and maintain.
 
2. Since they are specific to an institution, their ability
 
to score accurately for that institution may be greater
 
than the generic models.
 
3. They incorporate applicant information the institution
 
feels may help predict the applicants' future ability to
 
pay. Examples include home ownership, number of years at
 
address, household income, or number of years at job.
 
Generally speaking, the advantages of credit scoring
 
outweigh the disadvantages. Advantages include (Kettlehake
 
& Falk, 1998):
 
1. Consistent objective credit evaluation by loan officers.
 
2. Increased reliability because credit-scoring models must
 
be based on empirically derived, statistically sound
 
methods of evaluating applicants.
 
3. Improved control for tightening or loosening credit
 
criteria by adjusting approval and/or denial score
 
levels.
 
4. Decreased turnaround time for processing loan
 
applications. More loans can be processed without adding
 
new staff.
 
6. Increased revenues resulting from the ability to make
 
more loans. .
 
7. More time for loan officers to focus on member needs and
 
Increased opportunities for cross-selling related
 
products or services. Section 604(f) of the Fair Credit
 
Reporting Act prohibits using consumer credit reports for
 
cross--selling unrelated products and Services when
 
reviewing an account (e.g., cross-selling an auto loan
 
when reviewing a credit card account).
 
Disadvantages include (Kettlehake & Falk, 1998):
 
1. Loan officers feeling that a credit scoring system strips
 
away their loan authority and power.
 
2. Cost of periodic revaiidation of system. Scoring systems
 
require regular monitoring, updating, and testing to,
 
ensure reasonableness and legal compliance.
 
3. Maintaining consistent policies and guidelines for system
 
'overrides.
 
4. Potential inaccuracy of model for longer-term loans since
 
, Credit scoring systems generally only predict 18 to 24
 
months into the future. '
 
5. Potential difficulty in maintaining effective training
 
programs for loan officers and staff,
 
Risk-Based Lending
 
Risk-based lending in credit union operations is
 
increasing. According to CUNA's Credit Union Services
 
 Profile, 18 percent of all credit unions as of year-end
 
1997 offered risk-based lending, compared to 15.7 percent
 
in 1996 and, 12.9 percent in 1995 (Merrick, 1999;
 
Whittington, 1996). Signature and auto loans are the most
 
common loans with risk-based pricing, while mortgage loans
 
and credit cards are the least common (Schmitt, 1997).
 
National Credit Union Association (NQUA) is the
 
regulator for federal credit unions. In their Letter to
 
Credit Unions #174 released in August 1995, they state
 
"credit unions should engage in risk-based lending...to reach
 
out to the under-served:and take a risk that might
 
otherwise be avoided."The process involves setting a
 
tiered pricing structure that assigns loan rates based upon
 
an individual's credit risk. The key to successful risk-

based lending is to ensure that rates correctly reflect the
 
risk and costs involved. Implemented properly, a "credit
 
union can become the lender of choice for all members by
 
offering the best possible rate based upon, each
 
individual's credit history." Members less creditworthy
 
benefit by qualifying for a loan with there credit union
 
instead of resorting to higher-cost alternatives (e.g.,
 
finance companies and auto manufacturers). Members with
 
good credit histories can qualify for lower rates without.
 
■ ' ~ 11 ■ 
being forced to access other institutions or financing
 
sources that may offer lower rates to qualifying
 
applicants.
 
Benefits of risk-based lending include (NCUA Letter
 
174, 1995):
 
1. More members, including those with limited economic
 
means, have access to credit union financing.
 
2. It can be applied to different types of loans
 
(installment, real estate, credit cards, etc.).
 
3. Opportunities to offer individualized service and credit
 
counseling increase.
 
4. Marginal borrowers have the potential to improve their
 
credit-worthiness and credit history.
 
5. The credit union's competitive advantage and image
 
improves,
 
6. It may increase loan volume and provide a higher loan
 
yield.
 
7. Member loyalty may increase.
 
8. It promotes management of risk instead of minimization of
 
risk.
 
Possible disadvantages include (NCUA Letter 174,
 
1995):
 
1. Lending policies need to be restructured.
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2. Significant training and education of credit union
 
officials, management, staff and members is required.
 
3. 	 It requires constant monitoring to ensure compliance 
with federal fair-lending laws. ■ 
4. Higher delinquency, loan losses and collection costs may
 
result;. ■ 
5. Uncontrolled loan growth may Occur.
 
6. If not properly priced, net income may be negatively
 
impacted.
 
For control purposes, NGUA recommends credit unions
 
code loans by risk tier and monitor, delinquency and losses
 
by tie^:. The board of directors should establish a policy
 
maximum (dollar and/or percentage limits) on the higher
 
risk loan tiers in relation to assets, loans, and capital.
 
Correct pricing is a key success factor. Pricing decisions
 
that require consideration include (NGUA Letter 174,:1995);
 
1. Cost of operatiohs (loan servicing, collections,
 
overhead).
 
2. Cost of funds.
 
3. Anticipated loan losses.
 
4. Risk premium. ; ­
5. Desired Contribution to equity. ^
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Rex Johnson, president of Lending Solutions, Inc. (a
 
COnipany devoted to helping credit unions become leaders in
 
consumer lending), states "risk-based lending and credit
 
unions go hand in hand because risk-based lending
 
encourages eitiployees to reward members who value their
 
Credit and to look for a way to make a loan to the member
 
who has had problems with credit in the past" (Johnsdn,
 
1996): ,
 
Legal Issues
 
Credit scoring and risk-based lending program
 
compliance with regulations and laws designed to protect
 
the consumer must be ensured. Regulation B (Equal Credit
 
Opportunity Act or ECOA) is p»articularly pertinent. This
 
law prohibits discrimination against applicants on the
 
basis of race, color, religion, national origin, sex,
 
marital status, age, or receipt of public assistance income
 
(NCUA Letter 174, 1995). Prior to 1990, regulators did not
 
view discrimination as a significant problem in credit,
 
mainly because they tended to equate discrimination with
 
overt, intentional bias. During the 1990s, focus has
 
shifted to include the Other two key analyses Gourts have
 
identified for proving discrimination under ECOA —
 
disparate treatment and dispara.te impact (Barefoot, 1997).
 
Per NCUA Letter to Grddit Unions #174, "disparate
 
treatment includes bvert,fas well as more subtle
 
disparities in treatment resulting from treatihg applicants
 
differently on a prohibited basis. A difference in
 
treatment, not proof of prejudice or a conscious intent to
 
discriminate, is required to be shown." Lenders have viewed
 
credit scoring as a safe harbor against unintentional
 
disparate treatment. The theory is credit scoring avoids
 
fair-lending risk by removing subjectivity from the credit
 
process (Barefoot, 1997). Scoring systems are more
 
objective than judgmental underwriting. While scoring
 
systems do reduce the dangers of unintentional disparate
 
treatment, they can actually increase the potential for
 
disparate impact problems.
 
Disparate impact occurs when lenders have practices and
 
policies that appear neutral but have a disproportionate
 
adverse effect on a protected group and cannot be justified
 
by business needs. If the scoring system results in
 
different outcomes for different groups, and those
 
differences cannot be justified, then illegal
 
discrimination may have occurred (Barefoot, 1997). The
 
"effects test" is used to determine disparate impact. NCUA
 
requires credit practices be justified by business purpose
 
and be considered reasonable. They state that "if the
 
business purpose standard is met and a less discriminatory
 
alternative is not available, the use of the policy or
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practice may be defended" (NCUA Letter 174, 1995). The
 
problem for credit unions and other lenders is lack of
 
clear guidance from courts and agencies on how to
 
substantiate business purpose (Barefoot, 1997).
 
Action steps to reduce potential compliance violations
 
include (NCUA Letter 174, 1995):
 
1. Revalidate often and retain documentation of the
 
evaluation process. Re-testing of risk rating assumptions
 
is recoinmended at least annually to ensure that the
 
"effects test" is not violated.
 
2. Once the method (credit scoring system, judgmental review
 
system, or a combination of both) and criteria are
 
established, they must be followed with no exceptions to
 
policy.
 
3. When using a combination review method, the principle
 
reasons why a credit-scored application was not eligible
 
for the standard rate, and was passed on to a judgmental
 
review, should be documented in the loan file.
 
4. Member complaints should be closely monitored for signs
 
of potential discrimination or problem employees.
 
5. Implement "self-testing" procedures. "Self-testing"
 
occurs when a lender arranges for "testers" or "shoppers"
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to pose as loan applicants to determine how applicants
 
are treated.
 
6. Establish a "self-assessment" process that may include
 
comparative file reviews, interviews with key employees,
 
and policy and procedure reviews. The self-assessment may
 
be done internally or by outside consultants.
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 Chapter Two
 
XYZ CREDIT SCORING AND RISK-BASED LENDING
 
XYZ Credit Union implemented custom credit scoring
 
during the 1980s. Fair, Isaac Company completed the last
 
major redevelopment and statistical validation in November
 
1994. Over 100,000 credit files from 1989 to 1994 were
 
reviewed. Ongoing tracking reports analyzed by the lending
 
center each month includes Final Score and Population
 
Stability Reports. The Final Score Report provides approval
 
rates and override rates by score, while the Population
 
Stability Report measures changes in the applicant score
 
distribution from the 1994 validation score distribution.
 
Tracking reports not currently being produced are
 
Characteristics Analysis and Delinquency Distribution
 
Reports. The Characteristics Analysis Report measures
 
changes in how the applicants score on a single
 
characteristic over time. Delinquency Distribution Reports
 
monitor the effectiveness and validity of the scorecard
 
over time.
 
The custom scprecard incorporates eight characteristic
 
components -- one application characteristic and seven
 
credit bureau characteristics. The application
 
characteristic is the individuals gross debt to income
 
"'18 '
 
ratio, and it receives the strongest weight of the eight.
 
Points range from a high of 200 (for debt ratios less than
 
or equal to 24,percent) and gradually decrease to 161 (for
 
debt ratios greater than or equal to 65 percent). Debt
 
ratios exceeding 60 percent require loan center override.;
 
The maximum points for any one of the credit bureau
 
components is 32. Refer to Appendix A for a detailed
 
listing of point ranges for each characteristic.
 
Credit bureau characteristics include:
 
1. Use of National Trade Lines. Number of MasterCard, Visa,
 
and American Express accounts on which the member is
 
utilizing 75 percent of the approved credit limit.
 
2. Number of inquiries. Number of times the member has
 
looked for new credit in the last six months.
 
3. Average time in file. Number of months of credit history
 
for member.
 
4. Most recent delinquency. Number of months since the
 
member has made a late payment.
 
5. Time^ Since most recent finance trade line opened. Number
 
of monthsisince the member has opened a finance company
 
trade line. Existing balance is not required.
 
6. Revolving debt load. Percentage of total revolving debt
 
being used. Includes national trade lines, department
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store trade lines, and any other reported revolving type
 
trade line.
 
7. Severity of credit. Nuntber of derogatory or satisfactory
 
repayment ratings on applicant accounts.
 
In addition to using a custom scorecard, generic
 
Experian delinquency risk predictor scores are pulled for
 
each loan application. Generic bankruptcy risk scores are
 
not taken into consideration. In 1996, the credit union
 
worked in conjunction with Fair, Isaac Company to produce a
 
credit decision matrix (Appendix B). The vertical axis
 
reflects custom scorecard points, while the horizontal axis
 
reflects risk predictor scores. The far right column
 
designates the maximum "after loan" debt ratio for custom
 
score ranges. Applicants with custom scores less than 150,
 
irrespective of risk predictor score, are denied credit
 
unless overridden by a lending center loan officer. Reasons
 
for denial may include only one, or a combination, of any
 
of the eight credit characteristics. Applicants with custom
 
scores exceeding 190, along with risk predictor scores
 
greater than 645, are automatically approved.
 
Risk-based lending was implemented during the fourth
 
quarter of 1995. To date, no policies have been established
 
for maximum dollar and/or percentage limits of higher risk
 
20
 
 I loan tiers in relation to assets, loans or capital. The
 
program includes three tiers. Tier 1 represents "A" grade
 
paper, tier 2 "B" grade paper, and tier 3 "C" grade paper.
 
The lending matrix (Appendix B) shows required scores for
 
each tier. Scorecard points may be supplemented by
 
judgmental review. Loan officer exceptions are only used to
 
shift the applicant up or down one tier. For example, a
 
member who (juaiifies at S tier 3 rate may have an excellent
 
credit'histqty'with Lhd credit'union, A loan officer may
 
override the scorecard:and grant the loan at the tier 2
 
rate. Eight specific exception codes are available for loan
 
officer.use. . , .
 
1. Past credit union history (200). Prior loans with the
 
credit union have been paid as agreed.
 
2.Negative public records (201). Delinquency related to
 
public record items have been paid, and all the trade
 
lines are positive.
 
3. Co-applicant or co-signer (202j. Adding an individual
 
with more stability in employment and stronger credit
 
history to the loan.
 
4.Rate match (203). Credit union dgrees to match rate, from
 
another institution.
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5. Amount financed (204). Applicant agrees to a maximum of
 
80 percent financing.
 
6. Paid medical (205). Negative credit score results from
 
delinquent credit based on paid or unpaid medical items.
 
7. Special SEG (206). Member is an employee of a special
 
employer group.
 
8. CD reaffirmation (207). Member has repaid negative debt
 
with the credit union.
 
To facilitate tracking of risk-based loans (except
 
credit cards), collateral codes have been established for
 
different tiers on the mainframe. Exception codes are also
 
documented on the mainframe. While principal balances are
 
tracked by tier, interest income for tiers is not being
 
tracked. Delinquent and charged-off loans are being tracked
 
by tier. Tier 2 loans are priced 3 percent above tier 1
 
rates, while tier 3 loans are 5 percent above tier 1 rates.
 
The credit card portfolio is maintained by Payment
 
Systems for Credit Unions, Inc. (PSCU), a third party
 
vendor. Four Visa credit card programs are available to
 
members - Classic, Affinity, Gold and Student. Risk-based
 
lending for credit cards differ from other credit union
 
loan products. Only the Classic and Affinity programs have
 
tier structures* Tier 1 is priced at 14.88 percent, tier 2
 
at 16.92 percent and tier 3 at 18.00 percent. The Gold and
 
Student programs are priced at 12.95 percent and 15.96
 
percent respectively. For the past several years, first
 
year promotion rates (currently 9.99 percent) have been
 
applied to all new accounts regardless of what tier the
 
member qualifies for. Account tier levels are flagged on
 
the PSCU system; however, management tracking reports for
 
balances outstanding, delinquencies, and charge-off amounts
 
by tier are not produced.
 
Internal "self-assessment" processes to reduce
 
potential compliance violations include file and procedure
 
reviews. A "test shopper" program has not been established.
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Chapter Three
 
EESEARCH METHODOI^GY
 
Research methodology for this case study was based on
 
the Robert K. Yin method (Yin, 1984). The process included
 
interviewing personnel in the lending center to identify
 
key underwriting attributes, reviewing ACU policies and
 
procedures for underwriting loans, determining sample
 
survey groups and utilizing SPSS software for statistical
 
calculations.
 
The first step in the process was interviewing the
 
Lending Systems Manager and the Collections Manager.
 
Information oh the key attributes used by lending officers
 
was obtained. The following are the key attributes used by
 
the loan officers in determining the approval or denial of
 
a particular loan:
 
1. Amount financed.
 
2. Number of month's applicant was a member of the credit
 
union.'' ''
 
3.Mernbef age. '
 
4. Home ownership.
 
5. Fair, Isaac risk score.
 
6. Custom scorecard points.
 
7. Co-applicant.
 
Sample selection was the second step, which was
 
difficult due to the fact that I had to have staff pull the
 
files and there was an element of security and
 
confidentiality that I was dealing with. Size of sample
 
population totaled 80, represented by two sample groups of
 
40 each. One group was credit card loan accounts charged-

off, while the other group was current credit card loan
 
accounts. All loans included in the sample were originated
 
between 1995 and 1999 (total issued during this period was
 
420). Limiting the sample to loans granted during that time
 
period ensured all loans were underwritten using the same
 
criteria. Also, for the period under study (1995 through
 
1999), the United States and Southern California economies
 
were strong. According to U.S. Department of Commerce
 
statistics, the Gross Domestic Product for the U.S. was 3.4
 
percent in 1996 and 3.9 percent in both 1997 and 1998
 
(Husing, 1999). California Employment Development
 
Department statistics indicate Southern California
 
employment grew 4.3 percent for 1996-1997 and 3.8 percent
 
for 1997-1998. The statistics also show Southern California
 
Unemployment rates dropped from 8.7 percent in 1995 to7.2
 
percent in 1996 to 6.0 percent in 1997 (Husing, 1998;
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Husihg, 1999). Loans charged-off were not a result of poor
 
economic conditions.
 
The Collection Manager provided a list of all credit
 
card loans underwritten by the lending center that were
 
charged-off during 1995 through 1999. Files for all loans
 
originated after 1995 were pulled (56 total files). From
 
that grdup, only 38 of the files contained the required
 
survey" data. Two additiohal files for lines of credit loans
 
granted during 1995 were randomly selected to bring the
 
charge-off sample group to 40.
 
The Lending Systems Manager provided a list of.current
 
credit card accounts underwritten by the lending center
 
during January 1998 through April 1998. The list included
 
73 loan accounts. From that group, 23 of 43 Classic
 
accounts, 9 of 20 Gold accounts, and 8 of 10 Affinity
 
accounts were randomly selected.
 
Survey data was inputted into a statistical software
 
program (SPSS). Variables inputted were account status
 
(current versus charge-off) and the seven lending
 
parameters listed above. Three variables (account status,
 
home ownership, co-applicant) represent "nominal" data,
 
while the other five represent "ratio" data. Statistical
 
data produced included:
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1,	Descriptive statistics and frequenciBS for "ratio" data
 
segmented into three groups - current group, charge-off
 
group, and combined group. Descriptive statistics
 
calculated were the mean, median, and mode. "The mean is
 
the arithmetic average or the sum of the observed values
 
in the distribution divided by the number of
 
observations.; The median is the midpoint of the
 
distributiori. Half Of the observations in the
 
distribution fall above, and the bther half fall below
 
the median. The mode is the most frequently occurring
 
value. Frequency tables array data from the lowest value
 
to 	the highest, with columns for percent, percent
 
adjusted for missing values, and cumulative percent" ,
 
(Cooper & Schindler, 1998). For each variable, except the
 
Fair, Isaac risk score, 80 values were obtained. Fair,
 
Isaac scores for 12 applicants were not available due to
 
lack Of credit history.
 
2. Multiple regression correlation analysis. Dependent
 
variable was account status. Independent variables were
 
number of month's member, member age. Fair, Isaac risk
 
score, custom scorecard points, co-applicant, and home
 
ownership.; Pearsou Correlation's were run oh all
 
variables along with:1^ significance.
 
Correlation analysis shows the relationship between the
 
dependent variable and each independent variable. The
 
closer significance value is to zero the better, with
 
zero being the ideal value.
 
3. Linear regression analysis for the two independent
 
variables with the strongest correlation to the dependent
 
variable (account status). Analysis focused on ANOVA
 
summary statistics at a 95 percent confidence interval:
 
A. R squared or the coefficient of determination to
 
determine the amount of variation in the dependent
 
variable explained by the independent variable. The
 
closer the R squared value is to one the better.
 
B. F test and the significance of F to determine how
 
well the overall model is working. The higher the F
 
test values the better. The lower the significance
 
values of F the better, with zero being the ideal
 
value.
 
C. t test and the significance of t to determine if the
 
independent variable is statistically significant.
 
Generally speaking, a t test absolute value of 2 or
 
greater is considered significant. The lower the
 
significance values of t the better. In linear
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regression/ t and F tests produce the saitie results
 
since t^ is equal to P (Cooper & Schindler, 1998).
 
4.	Discriminant analysis. Three discriminant analyzes were
 
conducted. In all three caseS/ the dependent variable was
 
account status. One analysis used only the Fair/ Isaac
 
risk score as the independent variable. The second
 
analysis had custom scorecard points as the independent
 
variable. The third analysis used the Fair/ Isaac risk
 
score and scorecard points as independent variables.
 
Canonical discriminant function coefficients and
 
classification function coefficients (Fisher's linear
 
discriminant functions) were identified. Analysis focused
 
on Wilks' lambda,' chi-square test and significance.
 
"Lambda is based on how well the frequencies of one
 
nominal variable Offer predictiye evidence about the
 
frequencies of another. It varies between 0 and 1,
 
corresponding with no ability to eliminate errors to
 
elimination of all errors of prediction." Chi-square is a
 
non-parametric (nominal data) test of significance. It
 
tests for "significant differences between the observed
 
distribution of data among categories and the expected
 
distribution based on the null hypothesis." The greater
 
the difference between the actual frequencies in each
 
'.i/ v" ■ 	 : -2'9; 
categoxY and the hypothesized frequenGies, the less is
 
the probabiiity that these differences can be attributed
 
to chance. The larger the divergence, the larger is the
 
Chi:-square value. Highep chi-sqiiare values with
 
corresponding low values of significance are preferred
 
(Cooper & Schindler, 1998).
 
Survey data was applied to the three discriminant
 
functions to determine the prediction success rate of each
 
• function.■ P, 
Some of the limitations to this study include:
 
li study is for XYZ Credit Union only.
 
2. Data is from 95-99 only.
 
3. Limited amount of charge-offs caused small sample size
 
4. Different economic conditions will cause different
 
^results.
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FIliDIHGS M3D CONCLUSIONS
 
Refer to Appendix C for SPSS generated descriptive
 
statistics and frequency reports.
 
Table 2 . ,
 
Amount Financed
 
Descriptive Statistics and Frequencies
 
Combined Current Charge-off 
Description Group Group Group 
Mean $3,412 $3,750 $3,075 
Median $2,250 $2,250 $2,250 
Mode $500 $2,000 $500 
< $1,000 21 7 14 
$1,000 to < 27 14 13 . 
$3,000 
$3,000 to < 8 6 2 
$5,000 
$5,000 and above 24 13 11 
AMOUNT FSNANCED
 
%ofCombined Group
 
80%
 
60%
 
40%
 
20%
 
0%
 
<$1,000 $1,000to < $3,000to < $5,000and
 
$3,000 $5,000 above
 
I CurrentGroup @Charge-offGroup
 
The mean amount financed for the current group was
 
$675 higher than the charged-off group. There was no
 
variation in the median. As a percent of the combined
 
group, 66 percent of the accounts financed for less than
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$1,000 represented Charge-Qff accounts. The current group
 
represented 75 perceht of the accounts financed between
 
$3,000 to $4,999 and 54 percent of the accounts financed
 
for $5,000 or more.
 
Conclusion: The score indicated that these applicants were
 
of higher risk causing the loan officer to approve a
 
smaller dollar amount. Total risk to the credit union was
 
decreased by the smaller approval amount.
 
, .Table-.a.;, ,
 
Number of Months Member
 
Pescriptiya Statistics and Frequencies
 
Combined Current Charge-off
 
Description Group Group Group
 
Mean 49.35 66.83 31.88
 
; Median 24.50 37.00 12.50
 
Mode 1.00 Multiple 1,00
 
<12 29 9 . ki 20
 
■ ■ 612 to <36 17 11i^
 
36 to < 60 12 ■: ■ 7 ■ k: - ■ 5;
 
60 and above 22 ' 13 , 9;
r 
NUMBER of MONTHS MEMBER 
% of Combined Group 
80% 
60% 
40% 
20% 
0% 
<12 12 to < 36 36 to < 60 60 and above 
^Current Group @ Charge-of Group 
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Large differences existed between the mean and median
 
for the number of months an applicant was a member. The
 
current group had a mean 35 months greater and a median
 
24.5 months greater than the charge-Off group. As a percent
 
of the combined group, 69 percent of the accounts with
 
membership less than 12 months were charge-off accounts.
 
The current group represented over 58 percent of the
 
accounts in each of the other three membership categories.
 
Conclusion: New members should be viewed with more
 
scrutiny. Members should not be'pre-approved through a
 
generic screehing process unless they have been members in
 
good standing for over 12 months.
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Table 4
 
Member Age in Years Descriptive Statistics and.
 
Frequencies
 
Combined Current Charge-off 
Description Group Group Group 
Mean 35.38 39.15 31.60 
Median 34.50 38.50 28.00 
Mode multiple 35.00 18.00 
< 20 7 0 7 
20 to < 30 26 11 15 
30 to < 50 34 20 14 
50 and above 13 9 4- , 
I^EMBER AGE in YEARS 
% of Combined Group 
100% 
80% 
60% 
40% 
20% 
0% 
<20 20 to < 30 30 to < 50 50 and above 
1Current Group m Charge-off Group 
The mean and median member age for the current group 
exceeded the charge-off group by 8 years and 10 years 
respectively. As a percent of the combined group, the 
charge-off group represented ICQ percent of the accounts 
where members were less than 20 years old and 58 percent of 
the accounts where members were 20 to less than 30 years of 
age. The current group represented the majority of the 
accounts where members were at least 30 years old - 59 
percent of the accounts where members were between 30 and 
34 
50 and 69 percent of accounts where members were at least
 
50 years old.
 
Conclusion: Credit Union should stay out of the student
 
credit card market. Applicants should have stable jobs and
 
income in order to receive a credit card. Do not pre­
approve members under 30 years of age for credit cards.
 
Fair, Isaac Risk Score Descriptive Statistics and
 
Frequencies
 
Combined Current Charge-off 
Description Group Group Group 
Mean 679.56 704.41 649.90 
Median 682.00 706.00 662.00 
Mode multiple ■ multiple multiple 
< 645 16 3 13 
645 to < 685 19 10 9 
685 to < 725 16 12 4 
725 and above 17 12 5 
FAIR,ISAAC RISKSCORES
 
%ofCombined Group
 
100%
 
80%
 
60%
 
40%
 
20%
 
0%
 
<645 645to <685 685to <725 725and above
 
I CufrentGroup ^ Charge-offGroup
 
Current group mean Fair, Isaac risk scores exceeded
 
charge-off group scores by 54, while current group median
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scores were 44 points higher. As a percent of the combined
 
group, 81 percent with scores less than 645 were charge-off
 
accounts. For scores of 645 to 684, the charge-off group
 
represented:53 percent. Current accounts represented over
 
70 percent; of the two groups; with scores exceeding 685.
 
Conclusioh: Fair Isaac Risk Score is a good predictor of
 
risk. Suggested cut-off scores are as follows:
 
645 and under/ Denial
 
646-684/ Charge Higher Rate
 
685 and over/ Best Rate
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CiTstom Scorecard Points Descriptive Statistics
 
and Frequencies
 
Combined Current Charge-off 
Description Group Group Group 
Mean 196.81 206.20 187.43 
Median 194.00 207.50 188.00 
Mode Multiple multiple multiple 
< 160 6 1 5 
160 to < 180 18 8 10 
180 to < 200 24 9 15 
200 and above 32 22 10 
CUSTOiyi SCORECARD POINTS
 
%ofCombined Group
 
100%
 
80%
 
60%
 
40%
 
20%
 
0%
 
<160 160to < 180 180to <200 200and above
 
1CurrentGroup mCharge-olT Group
 
Mean and median scorecard points for the current group
 
were 19 points higher than the charge-off group. As a
 
percent of the combined group, 83 percent of the accounts
 
with scorecard points less than 160 were charge-off
 
accounts. The charge-off group also represented over 55
 
percent of the other two categories with scorecard points
 
less than 200. Current accounts represented 69 percent of
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the accounts with scorecard points equal to or exceeding
 
200.
 
Conclusion: Custom Score is a good predictor of risk.
 
Suggested cut-off scores are as follows:
 
160 and under/ Denial
 
161-199/ Charge Higher Rate
 
200 and above/ Best Rate
 
Correlation and Regression .analysis
 
Refer to Appendix D for SPSS generated correlation and
 
regression analysis reports.
 
Multiple Regression Correlation Analysis
 
Dependent Variable: A/C Status (Current or
 
Charge-off) 
Independent Correlation Sig (1-tailed) 
Variables 
Fair, Isaac Risk -0.399 0.000 
Score 
Scorecard Points -0.350 0.002 
Co-Applicant -0.273 0.012 
# of Months Member -0.234 0.027 
Member Age -0.221 0.035 
Home Ownership 0.024 0.422 
The two lending parameters with the strongest
 
correlation and significance values to account status were
 
Fair, Isaac risk score and custom scorecard points (refer
 
to table 7). They were designated independent variables for
 
linear regression analysis. The dependent variable was
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account status. The result of each linear regression
 
analysis is presented in table 8 below.
 
-- -Table
 
Linear Regression Analysis
 
Dependent Variable: A/C Status (Current or
 
Charge-off) 
Independent Fair, Isaac Scorecard 
Variable Risk 
Score Points 
R Square 0.159 0.122 
F test 12.503 10.852 
Significance of F 0.001 0.001 
t test -3.536 -3.294 
Significance of t 0.001 0.001 
The Fair, Isaac risk score has a slightly higher
 
statistical association with account status compared to the
 
custom scorecard. It has higher R square, F test and t test
 
values. Significance of F and of t was strong for both
 
variables. The results indicate the Fair, Isaac risk score
 
and custom scorecard have a statistically significant
 
association with loan default. Null hypothesis (1) (2)
 
Eejected. sn<d hypothesis (1) and. (2) an® suppoirted (but
 
not proved).
 
Discriminant Analysis
 
Refer to Appendix E for SPSS generated discriminant
 
analysis reports. Discriminant functions fitted from the
 
data sample are presented in table 9.
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Let:
 
Z = Probability of default indicator
 
(A) : = Fair, Isaac risk score
 
(B) ^ = Custom scorecard points
 
Independent Discrinu-uant Function
 
Variable(s)
 
Fair, Isaac risk Z = -10.735 + 0.016(A)= ­
score 10.719
 
Custom scorecard Z = -7.722 + 0.039(B)= ­
7.683
 
Fair, Isaac risk Z = -11.389 + 0.011(A) +
 
score and custom 0.019(B)=
 
scorecard -11.359
 
If Z = 0: Probability of future default is 50-50.
 
If Z > 0: Probability of future default is less than 50-50
 
If Z < 0: Probability of future default is greater than 50­
50.
 
Although not significantly the custom scorecard has the
 
lowest probability of default.
 
U Dis<3EijBinant--i^noti©n Statistical Aiialysis j
 
1 
1 
Independent 
Variable(s) 
Fair, Isaac risk 
Wilks' 
Lambda 
.841 
Chi-
square 
11.363 
Significa 
nee Value| 
.001 
score 
Custom scorecard .878 10.096 .001 
Fair, Isaac risk 
score and custom .801 14.391 .001 
scorecard 
Statistical values for all three functions were strong
 
- high lambda, high chi-square, and low significance
 
values.
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Detailed discriminant function results for each
 
individual in the sample are presented in Appendix F
 
(independent variable is the Fair, Isaac risk score).
 
Appendix G (independent variable is the custom scoreca'rd
 
points) and Appendix H (independent variables are the Fair,
 
Isaac risk score and custom scorecard). Of the three
 
functions, the function using only the Fair, Isaac risk
 
score as the independent variable had the highest success
 
rate predicting default. Table 11 presents the success
 
rates for all three functions.
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Discriminant Function Succass Rate
 
Z Positive: Z Negative: Overall 
Account MDA Predicts MDA Predicts Success 
Status Solvency Default Rate 
Independent-Variabler gair^ -Isaac-.Risk-Score
 
Remained
 
Solvent
 
Subsequently
 
Defaulted
 
Total
 
Z Score Success
 
Rate (percent)
 
28 
10 21 
38 30 
73.68 70.00 72.06 
Independent- Variable: Storecard Points
 
Remained
 
23 16 
Solvent 
Subsequently 
10 29 
Defaulted 
Total 33 45 
Z Score Success
 66.67
69.70 64.44
 
Rate (percent)
 
Independent Variables: _Fair,-"Isaac "Risk Score and Scorecard
 
Remained
 
Solvent
 
Subsequently
 
Defaulted
 
Total
 
Z Score Success
 
Rate(percent)
 
Points — ^ 
23 14 
10 21 
33 35 
69.70 60.00 64.71 
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 RECOMMENDATIONS
 
1.	Replace the custom seorecard with a generic credit bureau
 
bajakaruptcy precjictor model. Set up a new lending matrix
 
using generic risk predictor scores and generic
 
bankruptcy predictor (table 5 indicates that the Fair
 
Isaac model is a good predictor of charge-off). Generic
 
sCOrecards work best with credit unions that have a
 
diverse and constantly changing field of membership
 
(Kettlehake. & Falk, 1998). XYZ CP's membership has
 
changedipramatically over the past five years. A major
 
benefit.of geheric mbdels; is they are re-evaluated and
 
redeveloped on a consistent periodic basis every 18 to 24
 
months for risk predictor models and every 2 to 4 years
 
for bankruptcy predictor models (Kettlehake & Falk,
 
1998). Consistent revalidation helps ensure the "effects''
 
test is not violated. The credit unions custom scoring
 
model has not been redeveloped since 1994. Revalidatipn
 
or redevelopment of the custom model is not recommended
 
,	 due to its high cost and the fact that the credit union's
 
membership is constantly changing. Use of bankruptcy
 
predictor scores is recommended because of the high
 
occurrence of bankruptcies within the credit unions loan
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portfolio. As stated earlier, 67 percent of the credit
 
card dollars charged-off in 1998 were due to bankruptcy.
 
Even though bankruptcies are hard to predict, generic
 
bankruptcy predictor scores provide additional
 
information that can be useful in the lending decision.
 
2. Modify the credit card tiered pricing stmcture. Lower
 
the rates for tier 1 and tier 2 applicants and raise
 
rates for students (As noted in table 4). The recommended
 
structure is presented in table 12 below.
 
Credit Card Tiered,Pricing Structure,Reconmendation
 
(percent)
 
VISA Classic & Affinity- Current Rate Recoimnended 
Program Rate 
Tier 1 14.88 12.95 
Tier 2 16.92 15.96 
Tier 3 18.00 18.00 
Gold Program 12.95 12.95 
Student Program 15.96 16.92 
3. Offer promotional teaser rates only "bo applicants who
 
qualify at tier 1 or for the Gold program. Stop granting
 
promotional rates to tier 2 or below applicants.
 
Providing "best" rates for tier 2 or below applicants is
 
contrary to risk-based lending philosophy. The rate
 
offered should be based on applicant risk. The higher the
 
risk, the higher the rate ( As noted in tables 5 and 6)
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 4. Develop risk-based, lending policies. Estabiish guidelines
 
for the percentage of assets that can be earmarked for
 
higher risk loans. Include in policies reserve
 
requirements for higher risk loans. Tier 2 and 3 loans
 
:	 may require higher reserve requirements. Re-evaluate the
 
risk-based lending policies, procedures, and overall
 
program periodically arid retain documentation of the
 
evaluation process (NCUA. Letter 174, 1995). Define tier-

pricing level for applicants with no risk score or
 
bankruptcy score.
 
5. Produce credit card risk^based lending management
 
■bracking reports. Reports should provide, by -tier, 
balances outstanding, effective yields, delinquencies, 
and charge-off amounts. 
6. Set up interest income accounts on •the general ledger fox 
each tier by loan t'ype. This will enable tracking 
effeGtive yields by tier level and loan type, and provide 
information for determining product profitability by 
■ ■ ■■ 	 ■■■ tiers;.;: ^ -V'''"' ' 
7. Implement a loan "test shopper program. Credit union 
should arrange for ^ ''testers'" or '''Shoppers" to pose as 
loan applicants to determine how applicants are treated. 
45 
Such a program may reduce potential regulatory compliance
 
violations.
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APPENDIX A
 
XYZ Scorecard
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SCORECARD
 
(ATTACH CALCULATORTAPE HERE.CIRCLE DEBT RATIO BEFOREAND AFTER DEBT)

(CIRCLE APPROPRIATEVALUES ANDTOTALON BACKPAGE)
 
ACCT NUMBER:^
MEMBER NAME:„
 
VERIF.DATE:.
VERIFIED BY:
SCORED BY: SCORE DATE:.
 
INCQIVIE DEBT RATiO BEFORE NEW
DEBTS
 
DEBT
 
DEBT RATIO AFTER NEW
 
DEBT
 
DEBT RATIO
 
..200
 
00-24%
 
..187
 
25-29%
 180
 
-30-39%.UNABLETO CALC,NO INFORMATION..
 :.'.T78
 
40-44%
 
.'.163
 
45-49%..,
 
,..163
 
50-64%..
 
.,..161
 
65% AND UP
 
#BANK/NAT'LTRADE LINES WITH BALANCE75% OF HIGH CREDIT(Applicant Only)
 
000
 
NO INVESTIGATION.NO RECORD.NOTRADE LINES.NO INFORMATION..
 
...003
 
00-01
 
..<5>
 
02..
 
..<12>
 
3AND UP..
 
10-52 (2/95)
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#INQUIRIES 0-5 MONTHS(Applicant Only)
 
...000
 
NO INVESTIGATION.NO RECORD.NO INFORMATION
 
..005
 
00
 
,...002
 
01
 
..<3>
 
02-03..
 
,..<4>
 
04-05
 
..<11>
 
6AND UP..
 
AVERAGE MONTH IN FILE(Applicant Only)
 
NO INVESTIGATION.NO RECORD,NOTRADE LINES.NO INFORMATION poo
 
00-17 MONTHS
 
...<15>
 
18-23 MONTHS
 
...<13>
 
24-29 MONTHS
 
<6>
 
30-35 MONTHS
 
<4>
 
36-41 MONTHS
 
..001
42-47 MONTHS.
 
48-53 MONTHS'
 
.008
 
54-65 MONTHS *
 
.011
 
66-77 MONTHS
 
.012
 
78-83 MONTHS
 
.014
 
84 MONTHSAND UP ­
MONTH SINCE MOST RECENT DELINQUENCY fApplicant Only)(30 DAY DQ COUNTS IN THIS CATEGORY ONLY)
 
NO INVESTIGATION.NO RECORD.NOTRADE LINES,NO INFORMATION
 
00-05 MONTHS
 
06-11 MONTHS QQQ
 
12-15 MONTHS - qq9
 
16 MONTHSAND UP.NO DELINQUENTTRADE LINES * -•
 
MONTHSSINCE MOST RECENT FINANCETRADE LINE OPENED(Applicant Only)
 
NO INVESTIGATION.NO RECORD.NOTRADE LINES,NO INFORMATION
 
00-11 MONTHS
 
12-35 MONTHS qq2
 
36 MONTHS AND UP.NO FINANCETRADE LINES
 
NET FRACTION REVOLVING BURDEN (Applicant Only)
 
000
 
NO INVESTIGATION.NO RECORD.NOTRADE LINES.NO INFORMATION...
 000
 
00°/® • ,.004
 
01-49®/o
 
•; * 001
 
50-64®/o
 <3>
 
65%AND UP v • "!! V""r :
 
WORST RATING FROM THE CREDIT BUREAU(Applicant Only)
 
NO INVESTIGATION,NO RECORD,NOTRADE LINES,NO RATINGS,NOINFORMATION —000
 
3AND UP MAJOR DEROGATORY ­
2MAJOR DEROGATORY... v •
 
1 MAJOR DEROGATORY <3>
 
2AND UP MINOR AND NO MAJOR DEROGATORY — qqq
 
1 MINOR AND NO MAJOR DEROGATORY.1-3 SATISFACTORY AND NO DEROGATORY
 
4SATISFACTORY AND NO DEROGATORY Q.,3
 
5-9SATISFACTORY AND NO DEROGATORY 932
 
10AND UP SATISFACTORY AND NO DEROGATORY..... —
 
QUALIFYING SCORE —.
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LENDING SYSTEM MATRIX GRID
 
9002 <550 550-599 600-624 625-644 645-664 665-684 685-704 705-724 725-744 745-764 765& UP Max after loan
 
debt ratio
 
<130
 
130-139
 
N/A
 
140-149 mmmm
 
150-159
 
50%
 
160-179
 
55%
180-189 •
 
190-199
 
LO
 
200-209
 
210-219
 
60%
 
220-229
 
230-239
 
240-259
 
260 plus
 
Exceptions Codes: (The listed exception codes will be used in the approval/rate action to move the level up one tier)
 
CU History(Minimum 18 months repayment)(200) Paid Public Records- No Bk-PAA Trades(201) Co-signer/Co-applicant(202)
 
Dealer Comp Rate(203) Down Payment20%+(204) DQ Credit related to PD Medical(205) SpecialSeg(206) H=CU Reaffirmation(207)
 
Tier2=3%above standard rate/Max debt ratio after new loan 55%(208) Tier3=5%above standard rate/Max debt ratio after new loan 50%(209)
 
Debt ratio/secured request only Tier One/Max debt ratio after new loan60%(210)
 
Branch - Matrix
 
Lending Center
 
DUALLOG_71997
 
APPENDIX C
 
SPSS Descriptive Statistics and Frequencies
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Frequencies:Combined group(current&charge-off)
 
Statistics
 
#of months Member Fair Isaac Scorecard 
AMI member age Risk Score Points 
N , valid 80 80 80 68 80 
Missing 0 0 0 12 0 
Mean $3,412.50 49.35 35.38 679.56 196.81 
Median $2,250.00 24.50 34.50 ,682.00 194.00 -
Mode $500 1 18® 609® 156® 
Std.Deviation $3,543.05 67.77 13.20 68.52 27.03 
Variance ********* 4592,61 174.21 4,695.62 730.66 
Range $17,700 377 55 393 134 
Minimum $300 0 18 471 132 
Maximum $18,000 377 73 864 266 
a. Multiple modesexist The smailest value is shown
 
Frequency Table
 
AMI
 
Valid Cumulative
 
Frequency Percent Percent Percent
 
valid $3UU •5, - 6.3 6.3 6.3
 
$400 1 1.3 1.3 7.5
 
$500 13 16.3 16.3 23.8
 
$750 2 2.5 2.5 26.3
 
$1,000 10 12.5 12.5 38.8
 
$1,500 1 1.3 1.3 40.0
 
$2,000 8 10.0 10.0 50.0
 
$2,500 8 10.0 10.0 60.0
 
$3,000 4 5.0 5.0 65.0
 
$3,500 1 1.3 1.3 66.3
 
$4,000 2 2.5 2.5 68.8
 
$4,500 i 1.3 1.3 70.0
 
$5,000 8 10.0 10.0 80.0
 
$5,300 1 1.3 1.3 81.3
 
$6,000 1 1.3 1.3 82.5
 
$6,500 1 1.3 1.3 83.8
 
$7,000 4 5.0 5.0 88.8
 
$8,000 1 1.3 , 1.3 90.0
 
$9,000 1 1.3 1.3 91.3
 
$10,000 - 3 3.8 3.8 95.0
 
$11,800 1 1.3 1.3 96.3
 
$12,000 1 1.3 1.3 97.5
 
$13,000 1 1.3 1.3 98.8
 
$18,000 1 1.3 1.3 100.0
 
Total ^ 80 100.0 100.0
 
53
 
 #of months member
 
Valid Cumulative 
Frequency Percent Percent Percent 
Valid b 7 8.8 8.8 8.8 
1 8 10.0 10.0 18.8 
2 5 6.3 6.3 25.0 
4 1 1.3 1.3 26.3 
6 6 7.5 7.5 33.8 
10 1 1.3 1.3 35.0 
11 1 1.3 1.3 36.3 
14 1 1.3 1.3 37.5 
15 2 2.5 2.5 40.0 
16 2 2.5 2.5 42.5 
17 2 2.5 2.5 45.0 
18 2 2.5 2.5 47.5 
19 1 1.3 1.3 48.8 
24 1 1.3 1.3 50.0 
25 2 2.5 2.5 52.5 
26 1 1.3 1.3 53.8 
30 1 1.3 1.3 55.0 
32 1 1.3 1.3 56.3 
33 1 1.3 1.3 57.5 
37 1 1.3 1.3 58.8 
38 1 1.3 1.3 60.0 
39 1 1.3 1.3 61.3 
41 2 2.5 2.5 63.8 
42 1 1.3 1.3 65.0 
43 1 1.3 1.3 66.3 
46 2 2.5 2.5 68.8 
48 2 2.5 2.5 71.3 
51 1 1.3 1.3 72.5 
60 2 2.5 2.5 75.0 
64 3 3.8 3.8 78.8 
65 1 1.3 1.3 80.0 
82 1 1.3 
. 1.3 81.3 
90 1 1.3 1.3 82.5 
102 1 1.3 1.3 83.8 
106 1 1.3 1.3 85.0 
134 1 1.3 1.3 86.3 
135 1 1.3 1.3 87.5 
137 1 1.3 1.3 88.8 
142 1 1.3 1.3 * 90.0 
156 1 1.3 1.3 91.3 
165 1 1.3 1.3 92.5 
166 1 1.3 1.3 93.8 
186 1 1.3 1.3 95.0 
191 1 1.3 1.3 96.3 
207 1 1.3 1.3 97.5 
236 1 1.3 1.3 98.8 
377 1 1.3 1.3 100.0 
Total 80 100.0 100.0 
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Memberage
 
Valid , Cumulative 
Frequency Percent Percent Percent 
Valid 18 6 6.3 6.3 6.3 
19 2 2.5 2.5 8.8 
20 5 6.3 6.3 15.0 
21 3 3.8 3.8 18.8 
22 ' .1 ■ 1.3 1.3 20.0 
23 1 1.3 1.3 21.3 
24 ■ ;■ ■1." 1.3 1.3 22.5 
: ■■ ■ " 25 ■ ■ 2 2.5 2.5 25.0 
26 1 1.3 1.3 26.3 
27 5 6.3 6.3 32.5 
28 5 6.3 6.3 38.8 
29 2 2.5 2.5 41.3 
• 30 3 , 3.8 3.8 45.0 
32 1 1.3 1.3 46.3 
33 I'­ ' 1.3 1.3 47.5 
34 2 2.5 2.5 50.0 
35 4, 5.0 5.0 55.0 
36 2 2.5 2.5 57.5 
37 2 2.5 2.5 60.0 
38 3 3.8 3.8 63.8 
39 2 2.5 2.5 • 66:3 
40 2 2.5 2.5 68.8 
41 2 2.5 2.5 71.3 
42 2 2.5 2.5 73.8 
43 1 1.3 1.3 75.0 
44 1 1.3 1.3 76.3 
45 2 2.5 2.5 78.8 
46 2 2.5 2.5 81.3 
47 2 2.5 2.5 83.8 
50 1 1.3 1.3 85.0 
51 3 3.8 3.8 88.8 
52 2 2.5 2.5 91.3 
55 1 1.3 1.3 92.5 
58 i 1.3 1.3 93.8 
59 1 1.3 13 95.0 
62 ■ ■ ■ -T 1.3 1.3 96.3 
67 1.3 1.3 97.5 
70 1 1.3 1.3 98.8 
73 ■ I. , 1.3 1.3 100.0 
Total 80 100.0 100.0 
Fair Isaac Risk Score 
Valid Cumulative 
Frequency Percent Percent Percent 
vaiiq 4/r, , 1.3 1.5 1.51 
475 1 1.3 1.5 2.9 
553 1 1.3 1.5 4.4 
565 1 1.3 1.5 5.9 
572 1 1.3 1.5 7.4 
598 1 ,1.3 1.5 8.8 
607 1 1.3 1.5 10.3 
609 2 2.5 2.9 13.2 
612 1 1.3 1.5 14.7 
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FairIsaacRiskScore
 
Valid 
Cumulative
 
Frequency Percent Percent 
Percent
 
vaita om 
. 1 
1.3 1.6 16.2
 
619 
1 
1.3 1.5 17.6
 
627 
1 
1.3 1.5 19.1
 
631 
1 
1.3 
1.5 
20.6
 
633 
1 
1.3 1.5 22.1
 
642 
1 
1.3 1.5 23.5
 
645 
1 
1.3 
1.5 
25.0
 
646 
2 
2.5 
2.9 27.9
 
651 
1 
1.3 1.5 29.4
 
657 
1 
1.3 1.5 
30.9
 
660 
1 
1.3 1.5 32.4
 
662 
1 
1.3 1.5 
33.8
 
663 
2 
2.5 2.9 36.8
 
665 
2 
2.5 
2.9 
39.7
 
666 
1 
1.3 
1.5 41.2
 
669 
2 2.5 
2.9 
44.1
 
672 
1 
1.3 1.5 45.6
 
673 
2 
2.5 2.9 48.5
 
681 
1 
1.3 1.5 
50.0
 
683 
1 
1.3 1.5 
51.5
 
686 
1 
1.3 
1.5 
52.9
 
687 
1 
1.3 1.5 54.4
 
692 
1 
1.3 1.5 55.9
 
694 
1 
1.3 
1.5 57.4
 
699 
1 
1.3 
1.5 
58.8
 
701 
1 
1.3 1.5 60.3
 
702 
1 
1.3 
1.5 
61.8
 
703 
1 
1.3 
1.5 
63.2
 
704 
1 
1.3 
1.5 64.7
 
706 
1 1.3 1.5 
66.2
 
707 
1 
1.3 
1.5 
67.6
 
710 
1 
1.3 
1.5 
89.1
 
713 
1 
1.3 
1.5 
70.6
 
717 
1 1.3 1.5 
72.1
 
718 
2 2.5 
2.9 
75.0
 
725 
2 2.5 2.9 
77.9
 
732 
1 
1.3 1.5 
79.4
 
.733 
2 
2.5 2.9 82.4
 
735 
1 
1.3 r.5 
83.8
 
743 
1 
1.3 ' 1.5 
85.3
 
745 . 
2 
2.5 2.9 
88.2
 
746 
1 
1.3 1.5 89.7
 
749 
1 
1.3 1.5 
91.2
 
769 
1 
1.3 
1.5 
92.6
 
782 
1 
1.3 1.5 
94.1
 
791 
1 
1.3 1.5 
95^6
 
793 
2 2.5 2.9 
98.5
 
864 
1 
1.3 1.5 
100.0
 
Total 
68 
85.0 
100.0
 
Missing 9,002 
2 2.5
 
9,003 
10 
12.5
 
Total 
12 
15.0
 
Total 
80 100.0
 
56
 
 Scorecard Points
 
Valid 
Cumulative
 
Frequency Percent Percent Percent
 
valid rsd. 
i iJ 
1.3 1.3
 
154 
1 
1.3 1.3 2.5
 
156 
3.8 3.8 6.3
 
158 
1 
1:3 1.3 
7.5
 
161 
1 
1.3 
1.3 8.8
 
162 
1 
1.3 1.3 10.0
 
163 
1 
1.3 
1.3 11.3
 
164 
1 
1.3 1.3 12.5
 
171 
1 
1,3 
1.3 
13.8
 
173 
3 3.8 3.8 17.5
 
175 
3 3.8 
3.8 
21.3
 
176 
1 
1.3 
1.3 
22.5
 
177 
2 
2.5 
2.5 
25.0
 
178 
2 
2.5 2.5 27.5
 
179 
2 
2.5 
2.5 
30.0
 
180 
3 3.8 
3.8 
33.8
 
184 
2 2.5 
2.5 36.3
 
187 
2 
2.5 2.5 
38.8
 
188 
2 
2.5 2.5 
41.3
 
189 
2 2.5 2.5 
43.8
 
190 
1 
1.3 
1.3 • 45.0
 
191 
1 
1.3 
1.3 
46.3
 
192 
1 
1.3 
1.3 47.5
 
193 
2 
2.5 2.5 
50.0
 
195 
1 
1.3 
1.3 51.3
 
196 
1 
1.3 1.3 
52.5
 
197 
3 
3.8 
3.8 
56.3
 
198 
2 2.5 2.5 
58.8
 
199 
1 
1.3 1.3 
60.0
 
201 
1 
1.3 
1.3 
61.3
 
202 
3 3.8 
3.8 65.0
 
205 
1 
1.3 
1.3 66.3
 
208 
2 
2.5 2.5 
68.8
 
210 
2 2.5 2.5 
71.3
 
211 
1 1.3 1.3 
72.5
 
213 
2 2.5 2.5 
75.0
 
216 
2 2.5 
2.5 
77.5
 
219 
2 
2.5 2.5 80.0
 
220 
1.3 1.3 
81.3
 
223 
1 
1.3 
i.3 
82.5
 
226 
1.3 
1.3 
83.8
 
227 
1 
1.3 1.3 
85.0
 
229 
2.5 2.5 
87.5
 
232 
1 
1.3 
1.3 
88.8
 
233 
1 
1,3 1.3 
90.0
 
234 
1 
1.3 1.3 
91.3
 
236 
1 
1.3 
1.3 
92.5
 
238 
1.3 
1.3 
93.8
 
241 
1 
1.3 1.3 
95.0
 
242 
1 
1.3 
1.3 
96.3
 
260 
1 
1.3 
1.3 
97.5
 
261 
1 
1.3 
1.3 
-98.8
 
266
 
1 
1.3 
1.3 
100.0
 
Total 
80 
100.0 100.0
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Frequencies{Currentgroup only)
 
Statistics
 
#of months Member FairIsaac Scorecard 
AMT member age Risk Score Points 
N valid 40 40 40 37 40 
Missing 0 0 0 3 0 
Mean $3,750.00 66.83 39.15 704.41 206.20 
Median $2,250.00 37.00 . 38.50 706.00 207.50 
Mode $2,000 Oa 35 6733 178® 
Std.Deviation $3,822.47 80.54 12.27 47.77 28.03 
Variance 6485.94 150.59 2,282.25 785.91 
Range $17,700 377 50 184 112 
Minimum $300 0 20 609 154 
Maximum $18,000 377 70 793 266 
a. Multiple modes exist The smallestvalue is shown
 
Frequency Table
 
AMT
 
Valid Cumulative
 
Frequency Percent Percent , Percent
 
valid 2 5.0 5.0 5.0
 
$400 1 2.5 2.5 7.5
 
$500 4 10.0 10.0 17.5
 
$1,000 6 15.0 15.0 32.5
 
$2,000 7 17.5 17.5 50.0
 
$2,500 1 2.5 2.5 52.5
 
$3,000 3 7.5 7.5 60.0
 
$3,500 1 2.5 2.5 62.5
 
$4,000 1 2.5 2.5 65.0
 
$4,500 1 2.5 2.5 .67.5
 
$5,000 5 12.5 12.5 80.0
 
$6,500 1 2.5 2.5 82.5
 
$7,000 3 7.5 7.5 90.0
 
$8,000 1 2.5 2.5 92.5
 
$12,000 1 2.5 2.5 95.0
 
$13,000 1 2.5 2.5 97.5
 
$18,000 1 2.5 2.5 100.0
 
Total 40 100.0 .100.0
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#ofmonthsmember
 
Valid 
Cumulative
 
Frequency 
Percent 
Percent 
Percent
 
vaiio u
 
2. 
5.0
 
6.0 
6.0
 
1
2
 
5.0 
5.0 
10.0
 
2 
1 
2.5 
2.5 
12.5
 
4.
 
1 
2.5 
2.5 
15.0
 
6
 
2 
5.0 
5.0 
20.0
 
10
 
1 
2.5 
2.5 
22.5
 
15
 
2.5 
2.5 
25.0
 
16
 
2 
5.0 
5.0 
30.0
 
17 
1 
2.5 
2.5 
32.5
 
18
 
1 
2.5 
2.5 
35.0
 
19
 
1 
2.5
 
2.5 
37.5
 
25 
1 
2.5 
2.5 
40.0
 
26
 
1 
2.5 
2.5 
42.5
 
30
 
1 
2.5 
2.5 
45.0
 
32 
V.'i;
 
2.5 
2.5 
47.5
 
33
 
1 
2.5
 
2.5 
50.0
 
41
 
2 
5.0
 
5.0 
55.0 
42 
■■ 1 
2.5 
2.5 
57.5
 
46
 
2 
5.0
 
5.0 
62.5
 
48
 
1 
2.5 
2.5
 
65.0
 
51
 
1 
2.5 
2.5 
' 67.5
 
64
 
1 
2.5 
2.5 
70.0
 
82 
1 
2.5 
2.5 
72.5
 
102
 
t 
2.5 
2.5 
75.0
 
106
 
1 
2.5 
2.5 
77.5
 
134
 
1 
2.5
 
2.5 
80.0
 
135
 
1 
2.5
 
2.5 
82.5
 
137
 
1 
2.5 
2.5 
85.0
 
165
 
1 
2.5 
2.5 
87.5
 
166
 
1 
2.5
 
2.5 
90.0
 
186
 
1 
2.5 
2.5 
92.5
 
191 
1 
2.5 
, 2.5 
95.0
 
236
 
1 
2.5 
2.5 
r 97.5
 
377
 
1 
2.5 
2.5 
100.0
 
Total
 
40 
100.0 
100.0
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C
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 FairIsaac Risk Score
 
Valid Cumulative 
Frequency Percent Percent Percent 
Valid bU!J 1 2.5 2.7 2.7 
618 1 2.5 2.7 5.4 
633 1 2.5 2.7 8.1 
645 2.5 2.7 10.8 
646 1 2.5 2.7 13.5 
651 1 2.5 2.7 16.2 
660 1 2.5 2.7 18.9 
665 1 2.5 2.7 21.6 
666 1 2.5 2.7 24.3 
672 2.5 2.7 27.0 
673 5.0 5.4 32.4 
683 1 2.5 2.7 35.1 
686 1 2.5 2.7 37.8 
699 1 2.5 2.7 40.5 
701 1 2.5 2.7 43.2 
703 1 2.5 2.7 45.9 
704 2.5 2.7 48.6 
706 1 2.5 2.7 51.4 
707 1 2.5 2.7 54.1 
710 1 2.5 2.7 56.8 
713 1 2.5 2.7 59.5 
717 1 2.5 2.7 62.2 
718 5.0 5.4 67.6 
725 1 2.5 2.7 70.3 
732 1 2.5 2.7 73.0 
733 1 2.5 2.7 75.7 
735 1 2.5 2,7 78.4 
743 1 2.5 2.7 81.1 
745 1 2.5 2.7 83.8 
746 1 2.5 2.7 86.5 
769 2.5 2.7 89.2 
782 1 2.5 2.7 91.9 
791 1 2.5 2.7 94.6 
793 2 5.0 5.4 100.0 
Total 37 92.5 100.0 
Missing 9,002 1 2.5 
9,003 2 5.0 
Total 3 7.5 
Total 
. 40 100.0 • 
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Scorecard Points
 
Valid Cumulative 
Frequency Percent Percent Percent 
Valid 154 1 2.6 2.5 2.5 
161 1 2.5 2.5 5.0 
162 1 2.5 2.5 7.5 
173 2.5 2.5 10.0 
175 1 2.5 2.5 12.5 
178 2 5.0 5.0 17.5 
179 2 5.0 5.0 22.5 
180 2 5.0 5.0 27.5 
187 1 2.5 2.5 30.0 
189 2.5 2.5 32.5 
193 1 2.5 2.5 35.0 
195 1 2.5 2.5 37.5 
197 2.5 2.5 40.0 
198 1 2.5 2.5 42.5 
199 1 2.5 2.5 45.0 
201 2.5 2.5 47.5 
205 1 2.5 2,5 50.0 
210 5.0 5.0 55.0 
211 1 2.5 2.5 57.5 
213 5.0 5.0 62.5 
219 5.0 5.0 67.5 
220 1 2.5 2.5 70.0 
223 1 2.5 2.5 72.5 
226 1 2.5 2.5 75.0 
227 1 2.5 2.5 77.5 
229 5.0 5.0 82.5 
232 1 2.5 2.5 85.0 
234 1 2.5 2.5 87.5 
241 1 Z5 2.5 90.0 
242 1 2.5 2.6 92.5 
260 1 2.5 2.5 95.0 
261 1 2.5 , 2.5 97.5 
266 1 2.5 2.5 100.0 
Total 40 100.0 100.0 
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Frequencies(Charge-offgroup only)
 
Statistics
 
#of months Member Fair Isaac Scorecard 
AMT member age Risk Score Points 
IM vaiio 40 40 40 31 40 
Missing 0 0 0 9 0 
Mean $3,075.00 31.88 31.60 649.90 187.43 
Median $2,250.00 12.50 28.00 662.00 188.00 
Mode $500 1 18 663® 156® 
Std.Deviation $3,253.20 46.80 13.16 77.96 22.66 
Variance 2190.63 173.07 6,078.02 513.38 
Range $11,500 207 55 393 106 
Minimuni $300 0 18 471 132 
Maximum $11,800 207 73 864 238 
a. Multiple modes exist The smallestvalue is shown
 
Frequency Table
 
AMT
 
Valid Cumulative
 
Frequency Percent Percent Percent
 
valid $3uu
 3 7.5 7.5 7.5
 
$500 9 22.5 22.5 30.0
 
$750 2 5.0 5.0 35.0
 
$1,000 4 10.0 10.0 45.0
 
$1,500. 1 2.5 2.5 47.5
 
$2,000 1 2.5 2.5 50.0
 
$2,500 7 17.5 17.5 67.5
 
$3,000 1 2.5 2.5 70.0
 
$4,000 1 2.5 2.5 72.5
 
$5,000 3 7.5 7.5 80.0
 
$5,300 1 2.5 2.5 82.5
 
$6,000 1 2.5 2.5 85.0
 
$7,000 1 2.5 2.5 87.5
 
$9,000 1 2.5 2.5 90.0
 
$10,000 3 7.5 7.5 97.5
 
$11,800 1 2.5 2.5 100.0
 
Total 40 100.0 100.0
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Scorecard Points
 
Valid Cumulative 
Frequency Percent Percent Percent 
valid i 2.5 2.6 2.5 
156 3 7.5 7.5 10.0 
158 1 2.5 2.5 12.5 
163 1 2.5 2.5 15.0 
164 1 2.5 2.5 17.5 
171 1 2.5 2.5 20.0 
173 2 5.0 5.0 25.0 
175 2 5.0 5.0 30.0 
176 1 2.5 2.5 32.5 
177 2 5.0 5.0 37.5 
180 1 2.5 2.5 40.0 
184 2 5.0 5.0 45.0 
187 1 2.5 2.5 47.5 
188 2 5.0 5.0 52.5 
189 1 2.5 2.5 55.0 
190 1 2.5 2.5 57.5 
191 1 2.5 2.5 60.0 
192 1 2.5 2.5 62.5 
193 1 2.5 2.5 65.0 
196 1 2.5 2.5 67.5 
197 2 5.0 5.0 72.5 
198 1 2.5 2.5 75.0 
202 3 7.5 7.5 82.5 
208 2 5.0 5.0 87.5 
216 2 5.0 5.0 92.5 
233 1 2.5 2.5 95.0 
236 1 2.5 2.5 97.5 
238 1 2.5 2.5 100.0 
Total 40 100.0 100.0 
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APPENDIX D
 
SPSS Correlation and Regression Analysis
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Regression
 
Descriptive Statistics
 
Std. 
Mean Deviation N 
A/cstatus 1.46 .60 68 
#of months member 56.19 71.21 68 
Memberage 37.31 12.73 68• 
Fair Isaac Risk Score 679.56 68.52 68 
Scorecard Points 199.28 28.18 68 
Co-Applicant 1.22 .42 68 
Own Home 1.47 .50 68 
Correlations 
#of months Member Fair Isaac Scorecard 
A/C Status member age Risk Score Points 
Hearson uorreiatipn A/u status 1.000 -.234 -.221 -.399 
-.350 
#ofmonths member 
-.234 1.000 .402 .213 .431 
Memberage 
-.221 .402 1.000 .245 .359. 
Fair Isaac Risk Score 
-.399 .213 .245 1.000 .428 
. Scorecard Points 
-.350 .431 .359 .428 1.000 
Co-Applicant 
-.273 .273 .071 .235 .431 
Own Home 
.024 
.341 .420 .195 .298 
Sig.(1-tailed) A/C Status 
.027 .035 .000 .002 
#ofmonths member 
.027 .000 .040 .000 
Memberage 
.035 .000 .022 .001 
Fair Isaac Risk Score 
.000 .040 .022 .000 
Scorecard Points 
.002 .000 .001 .000 
Co-Applicant .012 .012 .282 .027 .000 
Own Home 
.422 .002 .000 .056 .007 
N AJC Status 68 68 68 68 68 
#ofmonths member 68 68 68 68 68 
Memberage 68 68 68 68 68 
Fair Isaac Risk Score 68 68 68 68 68 
Scorecard Points 68 68 68 68 68 
Co-Applicant 68 68 68 68 68 
Own Home 68 68 68 68 68 
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Correlations
 
Co-Applicant Own Home
 
Pearson correlation • A/u Status 
-.273 .024
 
#of months member 
.273 .341
 
Memberage .071 .420
 
Fair Isaac Risk Score .235 .195
 
Scorecard Points .431 .298
 
Co-Applicant 1.000 .351
 
Own Home .351 1.000
 
Sig.(1-tailed) A/C Status .012 .422
 
#of months member .012 .002
 
Memberage .282 .000
 
Fair Isaac Risk Score 
.027 .056
 
Scorecard Points 
.000 .007
 
Co-Applicant .002
 
Own Home .002
 
N A/C Status 68 68
 
#of months member 68 68
 
Member age 68 68
 
Fair Isaac Risk Score 68 68
 
Scorecard Points 68 68
 
Co-Applicant 68 68
 
Own Home 68 68
 
Variables Entered/Removed
 
Variables Variables
 
Model Entered Removed Method
 
1	 Own Home,
 
Fair Isaac
 
Risk Score,
 
#of months
 
member,
 
Enter
Co-Applican
 
t, Member
 
age.

Score^rd
 
Points
 
a. Ail requested variables entered.
 
b. Dependent Variable:A/C Status
 
Model Summary'*
 
Std.Error of 
Adjusted R the 
Model R R Square Square Estimate 
1 .535^' '"""".287 .216 .44 
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ModelSummary
 
Change Statistics
 
R Square Sig.F
 
Model Change FChange df1 df2 Change Durbin-Watson
 
1 .2S7 4.085 6 61 .002 .475
 
a. Predictors:(Constant),Own Home,Fair Isaac Risk gcore,#ofmonths member,Co-Applicant, Memberage,Scorecard
 
Points
 
b. DependentVariable:A/C Status
 
ANOVA'»
 
Sum of Mean
 
Model Squares df Square F Sig.
 
1 Kegression 4.835 6 .806 4.085 .002^
 
Residual 12.033 61 .197
 
Total 16.868 67
 
.	Predictors:(Constant),Own Home,FairIsaac Risk Score,#ofmonths member,Co-Applicant,Memberage,Scorecard
 
Points
 
b. DependentVariable:A/C Status
 
Coefficients"
 
Standardiz
 
ed
 
Unstandardized Coefficient
 
Coefficients s
 
Model B Std.Error Beta t Sig.
 
1 (uonstant; 3.505 .590 5.944 .000
 
#ofmonths member •6.391E-04 .001 -.091 -.711 .480
 
Memberage •7.216E-Q3 .005 -.183 -1.396 .168
 
FairIsaac Risk Score ■2.141E-03 .001 -.292 -2.422 .018
 
Scorecard Points •2.G25E-03 ' .002 -.114 -.813 .419
 
Co-Applicant -.269 .153 -.224 -1.751 .085
 
Own Home .301 .128 .301 2.346 .022
 
7-1 
  
 
 
Coefficients^
 
95% Confidence Interval
 
forB Collihearity Statistics 
Lower Upper 
Model Bound Bound Tolerance VIF 
1 (uonstant) 2.326 4.684 
#ofmonths member 
-.002 .001 .718 1.393 
Memberage 
-.018 .003 .680 1.470 
Fair Isaac Risk Score 
-.004 .000 .803 1.246 
Scorecard Points 
-.007 .003 .598 1.672 
Co-Applicant 
-.576 .036 .716 1.396 
Own Home .044 .557 .708 1.412 
a. DependentVariable:A/C Status
 
Colllnearity Diagnostics^
 
Condition
 
Model Dimension Eigenvalue Index
 
1 1 6.262 1.000
 
■ 2 ■" .518 3.478 
■	 3 9.529E-02 8.106 
4 6.916E-02 9.515 
5 4.283E-02 12.091 
6 8.587E-03 27.004 
7 4.787E-03 36.166 
72 
 Colllnearity Diagnostics®
 
Variance Proportions
 
#of months Member Fair Isaac 
Model Dimension (Constant) member age Risk Score 
1 1 
.00 .01 .00 .00 
2 
.00 .76 .00 .00 
3 
.00 .01 .33 .00 
4 
.01 .06 .00 .01 
5 
.02 .07 .64 .01 
6 
.12 .08 .02 .12 
7 
.85 .02 .00 .85 
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 Collinearity Diagnostics^ 
Model Dimension 
Variance Proportions 
Scorecard 
Points Co-Applicant Own Home 
1 i .00 .00 .00 
2 
.00 .00 .00 
3 
.00 .41 .01 
4 
.01 .03 .72 
5 .00 .48 .26 
6 
.98 .07 .01 
7 .00 .01 .00 
a. Dependent Variable:A/C Status 
Residuals Statistics^ 
Minimum Maximum 
Predicted value 
.90 2.12 
Residual 
-.75 .83 
Std.Predicted Value 
-2.077 2.476 
Std. Residual 
-1.693 1.866 
a. Dependent Variable:A/C Status 
Mean 
i.46 
4.60E-16 
.000 
.000 
Std. 
Deviation 
.27 
.42 
1.000 
.954 
N 
68 
68 
68 
68 
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Regression
 
Descriptive Statistics
 
Std.
 
Mean Deviation N
 
A/u Status 1.46 .50 68
 
Fair Isaac Risk Score 679.56 68.52 68
 
Correlations
 
Fair Isaac
 
A/C Status Risk Score
 
Pearson uorreiauon A/U Status 1.000 -.399
 
Fair Isaac Risk Score 
-.399 1.000
 
SIg.(1-tailed) A/G Status 
.000
 
FairIsaac Risk Score .000
 
N /VC Status 68 68
 
Fair Isaac Risk Score 68 68
 
Variables Entered/Removed
 
Variables Variables
 
Model Entered Removed Method
 
1 Pair Isaac g
 
Enter
 
Risk Score
 
a. Ail requested variables entered.
 
b. DependentVariable:A/C Status
 
ModelSummary'*
 
Std.Error of
 
Adjusted R the
 
Model R R Square Square Estimate ^
 
1 
.399^ .159 .147 .46
 
ModelSummary**
 
Change Statistics
 
R Square Sig.F
 
Model Change F Change dfi df2 = Change Durbln-Watson
 
1 
.159 12.503 1 66 .001, .379
 
a. Predictors:(Constant),Fair Isaac Risk Score
 
b. DependentVariable:A/C Status
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ANOVA'^
 
Sum of Mean 
Model Squares df . Square F Sig. 
1 Regression 2.686 1 2.686 12.503 .051^ 
Residual 14.181 66 .215 
Total 16.868 67 
a. Predictors:(Constant),Fair Isaac Risk Score
 
b. DependentVariable:A/C Status
 
Coefficients®
 
Standardiz
 
ed
 
Unstandardized Coefficient
 
Coefficients s
 
Model B Std.Error Beta t Sig.
 
1 cuonstant) 3.442 .564
 6.098 .000
 
Fair Isaac Risk Score
 •2.922E-03 .001 -.399 -3.536 .001
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 Coefficients^
 
95% Confidence Interval
 
forB Coilinearity Statistics
 
Lower Upper
 
Model Bound Bound Tolerance VIF
 
1 (uonstant) 2.315 4.569
 
Fair Isaac Risk Score 
-.005 -.001 1.000 1.000
 
a. DependentVariable:A/C Status
 
Coilinearity Diagnostics^
 
Variance Proportions
 
Condition Fair Isaac
 
Model Dimension Eigenvalue Index (Constant) Risk Score
 
1 1 1T995^ 1.000 .00 .00
 
2 4.972E-03 20.031 1.00 1.00
 
a. DependentVariable:A/C Status
 
Residuals Statistics^
 
Std. 
Minimum Maximum Mean Deviation N 
Hredicted value 
.92 2.07 1.46 .20 68 
Residua! 
-.66 1.08 3.04E-16 .46 68 
Std. Predicted Value 
-2.692 3.044 .000 1.000 68 
Std. Residual 
-1.428 2.337 .000 .993 68 
a. DependentVariable:A/C Status
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Regression
 
Descriptive Statistics
 
Std.
 
Mean Deviation N
 
A/U btatus 1.50 .60 80
 
Scorecard Points 196.81 27.03 80
 
Correiations
 
Scorecard
 
A/C Status Points
 
Pearson uorreiation A/C Status 1.000 
-.349
 
Scorecard Points 
-.349 1.000
 
SIg.(1-tailed) A/C Status 
.001
 
Scorecard Points 
.001
 
N A/C Status 80 80
 
Scorecard Points 80 80
 
Variables Entered/Removed^
 
Variables Variables
 
Model Entered Removed Method
 
1 Scorecard
 
Enter
 
Points
 
a. All requested variables entered.
 
b. DependentVariable:A/C Status
 
Model Summary'*
 
Std.Error of
 
Adjusted R the
 
Model R R Square Square Estimate
 
1 .349^ .122 .111 .47"
 
ModelSummary'*
 
Change Statistics
 
R Square SIg.F
 
Model Change F Change dfl df2 Change Durbin-Watson
 
i 
.122 10.852 1 78 .001 .24?
 
a. Predictors:(Constant),Scorecard Points
 
b. DependentVariable:A/C Status
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ANdVA^ 
Model 
Sum of 
Squares df 
1 Kegression 2.443 •i 
Residual 17.557 78 
Total 20.000 ' 79 
a. Predictors:(Constant),Scorecard Points 
b. DependentVariable:A/C Status 
Mean 
Square 
2.443 
.225 
F 
10.852 
SIg. 
.001^ 
Coefficients^ 
Model 
1 (uonstant) 
Scorecard Points 
Unstandardized 
Coefficients 
B Std. Error 
2.780 
■6.505E-03 
.392 
.002 
Standardiz 
ed 
Coefficient 
•s . 
Beta 
-.349 
t 
7.088 
-3.294 
Sig. 
.000 
.001 
95% Confidence Interval 
forB 
Lower 
Bound 
Upper 
Bound 
1.999 
-.010 
3.5S1 
-.003 
79 
 Coefficients^ 
Colllnearity Statistics 
Model Tolerance 
1 tuonstany 
Scorecard Points 1.000 
a. DependentVariable:A/C Status 
VIF 
1.000 
Colllnearity Diagnostics^ 
Model Dimension Eigenvalue 
1 1 1.991 
2 9.185E-03 
a. DependentVariable:A/C Status 
Condition 
Index 
1.000 
14.722 
Variance Proportions 
Scorecard 
(Constant) Points 
.00 .00 
1.00 1.00 
Residuals Statistics^ 
Minimum 
preoictect value 1.05 
Residual 
-.78 
Std.Predicted Value 
-2.560 
Std.Residual 
-1.641 
a. DependentVariable:A/C Status 
Maximum 
1.92 
.77 
2.398 
1.619 
Mean 
1.50 
2.33E-16 
.000 
.000 
Std. 
Deviation 
.18 
.47 
1.000 
.994 
N 
80 
80 
80 
80 
80
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SPSS Discriminant Analysis
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 Discriminant(Fair,Isaac risk score)
 
AnaJysis Case Processing Summary
 
Unweighted Cases N Percent
 
valid 68 85.0
 
Excluded 	 Missing or out-of-range
 
group codes 
Q 
'.0
 
Atleastone missing
 
15.0
discriminating variable 12
 
■ 	 Both missing Or 
out-of-range group codes 
n 
and atleastone missing u .0 
discriminating variable 
Total	 12 15.0
 
Total	 80 100.0
 
Group Statistics
 
Std. Valid N(listwise) 
A/C Status Mean • Deviation Unweighted Weighted 
current hair Isaac kisk bcore 704.41 47.77 37 37.000 
charge-off Pair Isaac Risk Score 649.90 77.96 31 31.000 
Total Fair Isaac Risk Score 679.56 68.52 68 68.000 
Tests ofEquality ofGroup Means
 
Wiiks'
 
Lambda F dfl df2 Sig.
 
hair Isaac kisk bcore .841 12.503 1 66 .001
 
Analysis 1
 
Summary ofCanonical Discriminant Functions
 
Eigenvalues
 
%of Cumulative Canonical
 
Function Eigenvalue Variance % Correlation
 
1 .189" 100.0 100.0 .399
 
a. First 1 canonical discriminantfunctions were used in the analysis.
 
Wilks*Lambda
 
Wiiks'
 
TestofFunction(s) Lambda Chi-square 
. df Sig.
 
1	 .841 11.363 1 .001
 
Standardized Canonical DiscriminantFunction Coefficients
 
Function
 
1
 
hair Isaac kisk 6core 1.000
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 structure Matrix
 
Function
 
1
 
hair Isaac KisK bcore i.bo(i
 
Pooled within-groups correlations between discriminating variables and standardized canonical discriminantfunctions
 
Variables ordered by absolute size ofcorrelation within functiori.
 
Canonical Discriminant Function Coefficients
 
Function
 
1
 
hair Isaac KisK bcore .016
 
(Constant) 
-10.735
 
Unstandardized coefficients
 
Functions atGroup Centroids
 
Function
 
A/C Status 1
 
current .392
 
charge-off 
-.468
 
Unstandardized canonical discriminantfunctions evaluated atgroup means
 
Classification Statistics
 
Classification Processing Summary
 
Hrocessed
 60
 
Excluded Missing orout-of-range %
 
group codes 
n
U
 
At least one missing
 
discriminating variable 12
 
Used in Output 68
 
Prior Probabilities for Groups
 
Cases Used in Analysis
 
A/C Status Prior Unweighted Weighted
 
current .500 37 37.000
 
charge-off .500 31 31.000
 
Total 1.000 68 68.000
 
Classification Function Coefficients
 
A/C Status
 
current charge-off
 
hair Isaac kisk score
 
.176 .162
 
(Constant) 
-62.599 -53.390
 
Fisher's linear discriminantfunctions
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Discriminant(Scorecard Points)
 
Analysis Case Processing Summary
 
Unweighted Cases ^ N Percent
 
valid
 80 100.0
 
Excluded Missing or out-of-range 
n ft
 
group codes u •U
 
Atleastone missing 
A
U
discriminating variable 
n
 
Both missing or
 
but-of-range group codes 
n ft
 
and atleastone missing y •U
 
discriminating variable
 
Total
 0 .0
 
Total
 80 100.0
 
Group Statistics
 
Std. Valid N(listwise) 
A/C Status . Mean Deviation Unweighted Weighted 
current bcorecard points 206.20 28.03 40 40.000 
charge-off Scorecard Points 187.43 22.66 40 40.000 
Total Scorecard Points 196.81 27.03 80 80.000 
Tests ofEquality ofGroup Means
 
Wilks'
 
Lambda F df1 df2 Sig.
 
Scorecard Points
 
.878 10.852 1 78 .001
 
Analysis1
 
Summary ofCanonical Discriminant Functions
 
Eigenvalues ^
 
%of Cumulative Canonical
 
Function Eigenvalue Variance % Correlation
 
1 
.139" 100.0 100.0 .349
 
a. First 1 canonical discriminantfunctions were used in the analysis.
 
Wilks*Lambda
 
Wilks'
 
TestofFunction(s) Lambda Chi-square df Sig.
 
1 
.878 10.096 1 .001
 
Standardized Canonical DiscriminantFunction Coefficients
 
Function
 
1
 
scorecard Points 1.000
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 Structura Matrix
 
Function
 
1
 
bcorecard points 1.000
 
Pooled within-groups correlations between discriminating variables and standardized canonical discriminantfunctions
 
Variables ordered by absolute size ofcorrelation within function.
 
Canonical Discriminant Function Coefficients
 
Function
 
1
 
bcorecard Points .039
 
(Constant) 
-7.722
 
Unstandardized coefficients
 
Functions atGroup Centrolds
 
Function
 
A/C Status 1
 
current
 
charge-off 
-.368
 
Unstandardized canonical discriminantfunctions evaluated at group means
 
Classification Statistics
 
Classification Processing Summary
 
Processed 80 
Excluded Missing orout-of-range 
group codes 
^ n 
u 
Atleast one missing 
discriminating variable 
A 
u 
Used In Output 80 
Prior Probabilities for Groups
 
* Cases Used iin Analysis
 
A/C Status Prior Unweighted Weighted
 
current 
.600 40 40.000
 
charge-off .600 40 40.000
 
Total 1.000 80 80.000
 
QIassificatlon Function Coefficients
 
A/C Status
 
current charge-off
 
bcorecard Points 
.317 .289
 
(Constant) -33.418 -27.730
 
Fisher's linear discriminantfunctions
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 Discriminant(Fi risk score&Scorecard points)
 
Analysis Case ProcessingSummary
 
Unweighted Cases N Percent
 
vaiia 68 fiS.O
 
Excluded Missing or out-of-range 
n n
 
group codes u •U
 
Atleastone missing
 
12 15.0
discriminating variable
 
Both missing or
 
out-of-range group codes
 
and atleastone missing nu .0
 
discriminating variable
 
Total 12 15.0
 
Total 80 100.0
 
Group Statistics
 
Std. Valid N (listwise) 
A/C Status Mean Deviation Unweighted Weighted 
current hair Isaac KisK ticore 704.41 47.7"/ 37 37.000 
Scorecard Points 208.24 28.13 37 37.000 
charge-off Fair Isaac Risk Score 649.90 77.96 31 31.000 
Scorecard Points 188.58 24.63 31 31.000 
Total Fair Isaac Risk Score 679.56 68.52 68 68.000 
Scorecard Points 199.28 28.18 68 68.000 
Tests ofEquality ofGroup Means
 
Wilks' 
Lambda ■ -.F dfl df2 Sig. 
Fair Isaac kisk score 
.841 12.503 1 66 .001 
Scorecard Points 
.877 9.218 1 66 .003
 
Anaiysis1
 
Summary ofCanonical Discriminant Functions
 
Eigenvalues '
 
%0f Cumulative Canonical
 
Function Eigenvalue Variance % Correlation
 
1 .248^ 100.0 100.0 .446
 
a. First 1 canonical discriminantfunctions were used in the analysis.
 
Wiiks*Lambda
 
Wilks*
 
TestofFuhction(s) Lambda Chi-square df SIg.
 
1 14.391 2 .001
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standardized Canonical DiscriminantFunction Coefficients
 
Function
 
1
 
hair Isaac kisk bcore .701
 
Scorecard Points .515
 
Structure Matrix
 
Function
 
, , 1 .
 
hair Isaac KisK iocore .874
 
Scorecard Points .751
 
Pooled withln-groups correlations between discriminating variabies and standardized canonical disalminantfunctions
 
Variables ordered by absolute size ofcorrelation within ^inction.
 
Canonical DiscriminantFunction Coefficients
 
Function
 
1
 
hair Isaac KisK bcore .011
 
Scorecard Points .019
 
(Constant) 
-11.389
 
Unstandardjzed coefficients
 
Functions atGroup Centroids
 
Function
 
A/C Status 1
 
current .449
 
charge-off 
-.536
 
Unstandardized canonical discriminantfunctions evaluated atgroup means
 
Classification Statistics
 
Prior Probabilitiesfor Groups
 
Cases Used In Analysis
 
A/C Status Prior Unweighted Weighted 
current .500 37 37.000 
charge-off .500 31 31.000 
total 1.000 68 68.000 
Classification Function Coefficients
 
A/C Status
 
current charge-off
 
hair Isaac KISK bcore 
.151 .140
 
Scorecard Points .173 .154
 
(Constant) 
-72.045 -60.873
 
Fisher's linear discriminantfunctions
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JkPPENDiX F
 
Discriminant Function Predictor Success Results
 
Independent Variable: Fair, Isaac Risk Score
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 Appendix F
 
DiscriminantAnalysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: FairIsaac.Risk Score
 
Discriminant Function
 
Coefficients
 
Constant
 
Fair Isaac Risk Score
 
Scorecard Points
 
Survey
 
# Default 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 Yes 
6 Yes 
7 Yes 
8 Yes 
9 Yes 
10 Yes 
11 Yes 
12 Yes 
13 Yes 
14 Yes 
15. Yes 
16 Yes 
17 Yes 
18 Yes 
19 Yes 
20 Yes 
21 Yes 
22 Yes 
23 Yes 
24 Yes 
25 Yes 
26 Yes 
27 Yes 
28 Yes 
29 Yes 
30 Yes 
31 Yes 
32 Yes 
33 Yes 
34 Yes 
35. Yes 
36 Yes 
37. Yes 
38 Yes 
39 Yes 
40 Yes 
-10.735
 
0.016
 
0
 
Risk
 
Score
 
662
 
n/a
 
n/a
 
681
 
646
 
619
 
n/a
 
607
 
642
 
n/a
 
n/a
 
627
 
553
 
692
 
598
 
663
 
n/a
 
n/a
 
'665
 
631
 
864
 
612
 
687
 
663
 
694 .
 
657
 
471
 
609
 
702
 
749
 
669
 
572
 
745
 
565
 
475
 
n/a
 
n/a
 
733
 
725
 
669
 
Custom
 
Points
 
233
 
184
 
176
 
216
 
180
 
175
 
156
 
173
 
197
 
202
 
177
 
175
 
156
 
192
 
198
 
173
 
189
 
177
 
156
 
184
 
132
 
187
 
216
 
191
 
208
 
197
 
188
 
171
 
202
 
238
 
190
 
163
 
236
 
158
 
208
 
188
 
202
 
193
 
196
 
164
 
Fisher's Linear Coefficients
 
Current Charge-off 
-62.599 -53.390 
0.176 0.162 
0.000 0.000 
Discriminant 
ZScore Predictor 
(0.143) TRUE 
n/a n/a 
n/a. n/a 
0.161 FALSE 
(0.399) TRUE 
(0.831) TRUE 
n/a n/a 
(1.023) TRUE 
(0.463) TRUE 
n/a n/a 
n/a n/a 
(0.703) TRUE 
(1.887) TRUE 
0.337 FALSE 
(1.167) TRUE 
(0.127) , TRUE 
n/a n/a 
n/a n/a 
(0.095) TRUE 
(0.639) TRUE 
3.089 FALSE 
(0.943) TRUE 
0.257 FALSE 
(0.127) TRUE 
0.369 FALSE 
(0.223) TRUE 
(3.199) TRUE 
(0.991) TRUE 
0.497 . FALSE 
1.249 , FALSE 
(0.031) TRUE 
(1.583) TRUE 
1.185 FALSE 
(1.695) TRUE 
(3.135) TRUE 
n/a n/a 
n/a n/a 
0.993 FALSE 
0.865 FALSE 
(0.031) TRUE 
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Appendix F
 
Discriminant Analysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: FairIsaac Risk Score
 
Discriminant Function
 
Coefficients
 
Constant
 
Fair Isaac Risk Score
 
Scorecard Points
 
Survey
 
# Default 
41 No 
42 No 
43 No 
44 No 
45 No 
46 No 
47 No 
48 No 
49 No 
50 No 
51 No 
52 No 
. 53 No 
54 No 
55 No 
56 No 
57 No 
58 No 
59 No 
60 No 
■ 61 No 
62 No 
63 No 
64 No 
65 , No 
66 No 
67 No 
68 No 
69 No 
70 No 
71 No 
72 No 
73 No 
74 No 
75 No 
76 No 
77 No 
78 No 
79 No 
80 No 
-10.735
 
0.016
 
0
 
Risk
 
Score
 
699
 
735
 
725
 
769
 
793
 
706
 
745
 
704
 
683
 
782
 
n/a
 
718
 
733
 
746
 
673
 
656
 
718
 
645
 
. 672
 
707
 
791
 
n/a
 
660
 
703
 
633
 
710
 
651
 
713
 
686
 
609
 
732
 
673
 
n/a
 
618
 
701
 
717
 
793
 
743
 
646
 
665
 
Custom
 
Points
 
234
 
178
 
266
 
• 	242
 
211
 
219
 
227
 
201
 
232
 
226
 
189
 
219
 
241
 
223
 
187
 
197
 
198
 
161
 
210
 
195
 
193
 
175
 
180
 
179
 
180
 
220
 
173
 
260
 
199
 
154
 
213
 
205 .
 
179
 
178
 
229
 
229
 
261
 
213
 
162
 
210
 
Fisher's Linear Coefficients
 
Current Charge-off 
-62.599 
-53.390 
0.176 0.162 
0.000 0.000 
Discriminant 
ZScore Predictor 
0.449 TRUE 
1.025 TRUE 
0.865 TRUE 
1.569 TRUE 
1.953 TRUE 
0.561 TRUE 
1.185 TRUE 
0.529 TRUE 
0.193 TRUE 
1.777 TRUE 
n/a n/a 
0.753 TRUE 
0.993 TRUE 
1.201 TRUE 
0.033 TRUE 
(0.079) FALSE 
0.753 TRUE 
(0.415) FALSE 
0.017 TRUE 
0.577 TRUE 
1.921 TRUE 
n/a n/a 
(0.175) FALSE 
0.513 TRUE 
(0.607) FALSE 
0.625 TRUE 
(0.319) FALSE 
0.673 TRUE 
0.241 TRUE 
(0.991) FALSE 
0.977 TRUE 
0.033 TRUE 
n/a n/a 
(0.847) FALSE 
0.481 TRUE 
0.737 TRUE 
1.953 TRUE 
1.153 TRUE 
(0.399) FALSE 
(0.095) FALSE 
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APPENDIX 6
 
Discriminant Function Predictor Success Results
 
Independent Variable: Scorecard Points
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Appendix G
 
Discriminant Analysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: Scorecard Points
 
Discriminant Function
 
Coefficients
 
Constant
 
Fair Isaac Risk Score
 
Scorecard Points
 
Survey
 
# Default 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 . Yes 
6 Yes 
7 Yes 
8 Yes 
9 Yes 
10 Yes 
11 Yes 
12 Yes 
13 Yes 
14 Yes 
15 Yes 
16 Yes 
17 Yes 
18 Yes 
19 Yes 
20 Yes 
21 Yes 
22 Yes 
23 Yes 
24 Yes 
25 - Yes 
26 Yes 
27 Yes 
28 Yes 
29 Yes 
30 Yes 
31 Yes 
32 Yes 
33 Yes 
34 Yes 
35 Yes 
36 Yes 
37 Yes 
38 Yes 
39 Yes 
40 Yes 
-7.722
 
0
 
0.039
 
Risk Custom
 
Score Points
 
662 233
 
h/a 184
 
n/a 176
 
681 216
 
646 180
 
619 175
 
n/a 156
 
607 173
 
642 197
 
n/a 202
 
n/a 177
 
627 175
 
553 156
 
692 192
 
598 198 .
 
663 173
 
n/a - 189
 
n/a 177
 
• 665 156
 
631 184
 
864 132
 
612 187
 
687 216
 
663 191
 
694 208
 
657 197
 
471 188
 
609 171
 
702 202
 
749 238
 
669 190
 
572 163
 
745 236
 
565 158
 
475 208
 
n/a 188
 
n/a 202
 
733 193
 
725 196
 
669 164
 
Fisher's Linear Coefficients
 
Current Charge-off 
-33.418 -27.730 
0.000 0.000 
0.317 0.289 
Discriminant 
ZScore Predictor 
1.365 FALSE 
(0.546) TRUE 
(0.858) TRUE 
0.702 FALSE 
(0.702) TRUE 
(0.897) TRUE 
(1.638) TRUE 
(0.975) TRUE 
(0.039) TRUE 
0.156 FALSE 
(0.819) TRUE 
(0.897) . TRUE 
(1.638) TRUE . 
(0.234) TRUE 
0.000 n/a 
(0.975) TRUE 
(0.351) TRUE 
(0.819) TRUE 
(1.638) TRUE 
(0.546) TRUE 
(2.574) TRUE. 
(0.429) TRUE 
0.702 FALSE 
(0.273) TRUE 
0.390 FALSE 
(0.039) TRUE 
(0.390) TRUE 
(1.053) TRUE 
0.156 FALSE 
1.560 FALSE 
(0.312) TRUE 
(1.365) TRUE 
1.482 FALSE 
(1.560) TRUE 
0.390 FALSE 
(0.390) TRUE 
0.156 FALSE 
(0.195) TRUE 
(0.078) TRUE 
(1.326) TRUE 
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Appendix G
 
Discriminant Analysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: Scorecard Points
 
Discriminant Function
 
Coefficients
 
Constant 
-7.722
 
Fair Isaac Risk Score 0
 
Scorecard Points 0.039
 
Survey Risk
 
# Default Score
 
41 No 699
 
42 No 735
 
43 No 725
 
44 No 769
 
45 No 793
 
46 No 706
 
47 No 745 .
 
48 No 704
 
49 No 683
 
50 No 782
 
51 No n/a
 
52 No 718
 
53 No 733 . .
 
54 No 746
 
55 No 673
 
56 No 666
 
57 No 718
 
58 No 645
 
59' No »672
 
60 No 707
 
61 No 791
 
62 No n/a
 
63 No 660
 
64 No 703
 
65 No 633
 
66 No 710 '
 
67 No 651
 
68 No 713
 
69 No 686
 
70 No 609
 
71 No 732
 
72 No 673
 
73 No n/a
 
74 No 618
 
75 No 701
 
76 No 717
 
77 No 793
 
78 No 743
 
79 No 646
 
80 No 665
 
Custom
 
Points
 
234
 
178
 
266
 
242
 
211
 
219
 
227
 
201
 
232
 
226
 
189
 
219
 
241
 
223
 
187
 
197
 
198
 
161
 
210
 
195
 
193
 
175
 
180
 
179
 
180
 
220
 
173
 
260
 
199
 
154
 
213
 
205
 
179
 
173
 
229
 
229
 
261
 
213
 
162
 
210
 
ZScore
 
1.404
 
(0.780)
 
2.652
 
1.716
 
0.507
 
0.819
 
1.131
 
, 0.117
 
1.326
 
1.092
 
(0.351)
 
0.819
 
1.677 

0.975
 
(0.429)
 
(0.039)
 
0.000
 
(1.443)
 
0.468
 
(0.117)
 
(0.195)
 
(0.897)
 
(0.702)
 
(0.741)
 
(0.702)
 
0.858
 
(0.975)
 
2.418
 
0.039
 
(1.716)
 
. 0.585
 
0.273
 
' (0.741)
 
(0.780)
 
1.209
 
1.209
 
2.457
 
0.585
 
(1.404)
 
0.468
 
Fisher's Linear Coefficients
 
Current Charge-off 
-33.418 -27.730 
0.000 0.000 
0.317 0.289 
Discriminant 
Predictor
 
TRUE
 
FALSE
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
FALSE
 
TRUE
 
. TRUE
 
TRUE
 
FALSE
 
FALSE
 
n/a
 
FALSE
 
TRUE
 
FALSE
 
FALSE
 
FALSE
 
FALSE
 
FALSE
 
FALSE
 
TRUE
 
FALSE
 
TRUE
 
TRUE
 
FALSE
 
TRUE
 
TRUE
 
FALSE
 
FALSE ,
 
TRUE
 
TRUE
 
TRUE
 
TRUE
 
FALSE
 
TRUE
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APPENDIX K
 
Discriminant Function Predictor Success Results
 
Independent Variables: Fair, Isaac Risk Score & Scorecard
 
Points
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Appendix H
 
Discriminant Analysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: FairIsaac Risk Score
 
Scorecard Points
 
Discriminant Function
 
Coefficients
 
Constant
 
Fair Isaac Risk Score
 
Scorecard Points
 
Survey
 
# Default 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
, 5 Yes 
6 Yes 
7 Yes 
8 Yes 
9 Yes 
10 Yes 
11 Yes 
12 Yes 
. 13 Yes 
14 Yes 
15 Yes 
16 Yes 
17 Yes 
18 Yes 
19 Yes 
20 Yes 
21 Yes 
22 Yes 
23 Yes 
24 Yes 
25 Yes 
26 Yes 
27 Yes 
28 Yes 
29 Yes 
30 Yes 
31 Yes 
32 Yes 
33 Yes 
34 Yes 
35 Yes 
36 Yes 
37 Yes 
38 Yes 
39 Yes 
40 Yes 
-11.389
 
0.011
 
0.019
 
Risk
 
Score
 
662
 
n/a
 
n/a
 
681
 
646
 
619
 
n/a
 
607
 
642
 
n/a
 
n/a
 
627
 
553
 
692
 
598
 
663
 
n/a
 
n/a
 
. 665
 
631
 
864
 
612
 
687
 
663
 
694
 
657'
 
471
 
609
 
702
 
749
 
669
 
572
 
745
 
565
 
475
 
n/a
 
n/a
 
733
 
725
 
669
 
Custom
 
Points
 
233
 
184
 
176
 
216
 
180
 
175
 
156
 
173
 
197
 
202
 
177
 
175
 
156
 
192
 
198
 
173
 
189
 
177
 
156
 
184
 
132
 
187
 
216
 
191
 
208
 
197
 
188
 
171
 
202
 
238
 
190
 
163
 
236
 
158
 
208
 
188
 
202
 
193
 
196
 
164
 
Fisher's Linear Coefficients
 
Current Charge-off 
-72.045 -60.873 
0.151 0.140 
. .. 0.173 0.154 
Discriminant 
ZScore Predictor 
0.320 FALSE 
n/a n/a 
n/a n/a 
0.206 FALSE 
(0.863) TRUE 
(1.255) TRUE 
n/a n/a 
(1.425) TRUE 
(0.584) TRUE 
n/a n/a 
n/a n/a 
(1.167) ■ TRUE 
(2.342) TRUE 
(0.129) TRUE 
(1.049) TRUE 
(0.809) TRUE 
n/a n/a 
n/a n/a 
(1.110) TRUE 
(0.952) TRUE 
0.623 FALSE 
(1.104) TRUE 
0.272 FALSE 
(0.467) TRUE 
0.197 FALSE 
(0.419) TRUE 
(2.636) TRUE 
(1.441) TRUE 
0.171 FALSE 
1.372 FALSE 
(0.420) TRUE 
(2.000) TRUE 
1.290 FALSE 
(2.172) TRUE 
(2.212) TRUE 
n/a n/a 
n/a n/a 
0.341 FALSE 
0.310 FALSE 
(0.914) TRUE 
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Appendix H
 
Discriminant Analysis Functions
 
Dependent Variable: Account Status(Current or Charge-off)
 
Independent Variables: 	 FairIsaac Risk Score
 
Scorecard Points
 
Discriminant Function
 
Coefficients
 
Constant
 
Fair Isaac Risk Score
 
Scorecard Points
 
Survey
 
# Default 
41 No 
42 No 
43 No 
44 No 
45 No 
46 No 
47 No 
48 No 
49 No 
50 No 
51 No 
52 No 
53 No 
54 No 
55 No 
56 No 
57 No 
58 No 
59 No 
60 No 
61 No 
62 No 
63 No 
64 No 
65 . No 
66 No 
67 No 
68 No 
69 No 
70 No 
71 No 
72 No 
73 No 
74 No 
75 No 
76 No 
77 No 
78 No 
79 No 
80 No 
-11.389
 
0.011
 
0.019
 
Risk Custom
 
Score Points
 
699 234
 
735 178
 
725 266
 
769 242
 
793 211
 
706 219
 
745 . 227
 
704 201
 
683 232
 
782 226
 
n/a 189
 
718 219
 
733 241
 
746 223
 
673 187
 
666 197
 
718 198
 
645 161
 
,	672 210
 
707 195
 
791 193
 
n/a 175
 
660 180
 
703 179
 
633 180
 
710 * 220
 
651 173
 
713 260
 
686 . 199
 
609 154
 
732 213
 
673 205
 
n/a 179
 
618 178
 
701 229
 
717 229
 
793 261
 
743 - 213
 
646 162
 
665 210
 
Fisher's Linear Coefficients
 
Current Charge-off 
-72.045 -60.873 
0.151 0.140 
0.173 0.154 
Discriminant 
ZScore Predictor 
0.746 TRUE 
0.078 TRUE 
1.640 TRUE 
1.668 TRUE 
1.343 TRUE 
0.538 TRUE 
1.119 TRUE 
0.174 TRUE 
0.532 TRUE 
1.507 TRUE 
n/a n/a 
0.670 TRUE 
1.253 TRUE 
1.054 TRUE 
(0.433) FALSE 
(0.320) FALSE 
0.271 TRUE 
(1.235) FALSE 
(0.007) FALSE 
0.093 TRUE 
0.979 TRUE 
n/a n/a 
(0.709) FALSE 
(0.255) FALSE 
(1.006) FALSE 
0.601 . TRUE 
(0.941) FALSE 
1.394 TRUE 
(0.062) FALSE 
(1.764) FALSE 
0.710 TRUE 
(0.091) FALSE 
n/a n/a 
(1.209) FALSE 
0.673 TRUE 
0.849 TRUE 
2.293 TRUE 
0.831 TRUE 
(1.205) FALSE 
(0.084) FALSE 
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